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PROPULSION OF THE SECOR YACHT EUREKA BY THE 
EXPLOSION OF PETROLEUM VAPOR. 

With the best marine boilers, and with the most ap- 
proved forms of engine, shaft, and propeller, it is only 
possible in our present system of ship propulsion to 
utilize about five per cent of the energy developed by 
the combustion of the fuel. This fact has remained, 
for many years, a constant challenge to the inventive 
genius of the world. Yet it isa challenge which has 
seldom been taken up, for there are many difficulties 
in the path of the naval architect and engineer. We 
have to-day very little certain knowledge of the various 
elements which influence propulsion. We have at 
tained, it is true, quite remarkable speeds, but they are 
the result rather of a lavish expenditure of energy 
than of skill in the adjustment of the several control- 
ling factors. It is not, perhaps, too much to say that 
we have succeeded in spite of ever present difficulties, 
rather than by overcoming them. 


There have been, however, a number of thoughtful 


efforts made from time to time to decrease this discrep- 


ancy between the energy stored in tle fuel and effective | 


work accomplished. As the loss sustained in the pres 


ent system is generally regarded as inherent, these ef- | 


forts have for the most part turned toward an attempt 
at direct propulsion. Many of our readers, 
remember the Waterwétch and the Rival, which at 
tracted considerable attention several years ago. ~ Both 
of these vessels obtained some simplification of .parts 
by the omission of shaft and propeller. They sub- 
stituted a centrifugal pump, and effected 

propulsion by the large volumes of water 


doubtless, 


discharged toward the rear. 
Somewhat later, Dr. Fleischer’s hydro- 
motor attempted the same thing in a 


modified form. In this the volume of 
water discharged was much smaller, but et 
its velocity greater. The centrifugal [ 


pump in this case was replaced by the di 
rect action of steam on the water in two 
cylindrical The little 


with 


reservoirs. vessel 
the hy- 


with a 


supplied 
dromotor 
fair 


met 
degree of success, 
attaining a speed of 9 
hour, 
losing but 11 per 
in effecting the 
charge of the water. It 
sanguine 
hopes that the new sys 


knots an and 
cent 
dis- 


raised quite 


tem would in time be 
far perfected 
that it would pass into 


come so 


everyday use, and per- 
nit a 
n both 


cost, 


marked economy 
fuel first 
well the 
occupied by the 
But for 
ome reason all of these 


and 
as as in 


“pace 


machinery. 


essels remained mere 
xperiments, and never 
became the types for 


iny successors. 
Working on the same 
veneral plan, but with 
i different 
have also been brought 


agent, there 


number of 
for pneu 
propulsion, in 
jets of air 
to impinge di- 
tly on the water, but 
‘yet no practical sue 


lorward a 


propositions 


inatie 
hich 


Lused 


are 


ess has been gained. 
Che direct of 
teum has been tried in 
but 
0 far has proved a fail- 
ure, 


action 


ihe same manner, 


Though the attempt 
0 solve the problem of 
lirect propulsion 
rather discourag- 
ng precedents, it has, 
nevertheless, been re 


has 


thus 
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cently renewed Messrs. Samuel & John Secor, 


Brooklyn, who have devised a new system, 


by 


of | 


which they 


are now putting to the test of actual practice in their 








THE EXPLODING PORTS. 
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THE EUREKA. 
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MOTIVE POWER OF THE EUREKA LOOKING TOWARD THE STERN. 


decidedly 


CHEMISTRY, AND MANUFACTURES. 


Price 10 Cents, 
83.00 per Year, 


specially constructed yacht, the Eureka. Incited by 
the admitted loss of ninety odd per cent in the trans 
formation of the energy stored in the fuel into motion 
both father number of 


given careful attention to the subject of 


of the veasel, and for a 


BOT}, 


vears, have 


propulsion. It was, perhaps, two or three years ago, 


that their joint meditations began to assume the 
shapes now materialized in their nearly completed ex 
periment. Their motor is simply a modified form of 


the 
plosion of a mixture of air and petroleum vapor, are 


gas engine, in which gases, resulting from the ex- 
made to impinge directly upon the water, through suit- 
able portholes beneath the surface. 

The 


lon’s shipyard, in Brooklyn, 


Eureka was launched last November from Poil- 
She is an odd-looking lit 
tle racer, built very much after the model of a sharp 
to all appearances, of cleaving the 


She 


wedge, and capable, 
has a 
width of 12 
Her draught is 45¢ ft. aft and 


ballast will probably be added, 


water with but little expenditure of power. 
total length on deck of 100 ft., an extreme 
ft., and adepth of 64¢ ft. 
2 ft. forward, but more 
and the 
Her displacement is approximately 60 tons. 
the extremely 
Eureka differs 
less revolutionary 


water line raised several inches all around. 
Beyond 
the 
from 


attenuated smokestack, 


narrow beam and 
little in her external 
craft. An 


leaning backward at a rakish 


pointed bow, 


appearance 
angle, gives, however, 
the impression of meager motive power, 

In the interior, the construction and machinery are 
bulkhead di 
vides the vessel about amidships. Anup- 
right steel boiler of 25 horse: power is lo- 
cated immediately back of the bulkhead. 


more unique A transverse 


A Norwalk air compressor stands a short 
the the 

the air 
| for the exploding chamber 


distance to rear of boiler, and 


furnishes com pressed necessary 
In this form 
of compressor the air is first condensed to 
a pressure of 


cylinder, 


20 pounds in a 1416 inch 


— and then to any desired press 


ure up to 200 pounds in a second eylinder, 


10X16 inches. The or 
dinary working pres 
sure will be about 50 


steel 
long by 2 ft 


pounds A reser 
voir, 6 ft 
in diameter, is placed 
directly above the com 
has been 


pressor, and 


tested up to @ pressure 


of 200 pounds, The 
ComMprersor also ope 
rates an Excelsior 


dynamo, having a ca 
pacity of 


5! 
16 2 


twenty five 
candle power 
lamps. From eighteen 


to twenty Edison incan- 


descent lamps will be 
used to illuminate the 
vessel, but the main 
function of the eleetric 


the 


air and pe 


current is to fire 
mixture of 
troleum in the explod 
ing chamber 

The 
placed in the rear of the 
at sufficient 


allow room 


motor proper is 
compressor 
distance to 
for the 
and for the 


eonutrolling lev 
ers engineer 
in charge. The general 


arrangement and ap 


pearance of the machin 


ery are shown in our i) 
lustration It repre 
sents the motor as seen 
when looking toward 
the stern of the vensel 
The motor is made en 
tirely of cast steel, and 
consists, in the first 


place, of the epherical 
exploding chamber 
shown in the center of 


the This is 


(Continued on page 52.) 
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TORPEDO BOATS IN THE GALE. 

The report sent hither from Washington to the effect 
| that the recent loss of torpedo boats sustained by the 

French is creating serious distrust in such vessels, and 
jis likely to affect the torpedo movement here, can 
|searcely be founded upon anything more substantial 
,than rumor. Surely no sailor or naval constructor | 
would condemn the use of the torpedo boat for harbor | 
and coast defense because it could not outride the gale. 
The torpedo boat, as designed for use here, is not a 
cruiser, and not likely, even in active service, to be | 
called upon during storms. In harbors, which she is 
designed specially to protect, she can always find a lee 
to run under. 

Nor should it be inferred, from the dispatches refer- 
red to, that the modern torpedo boat is unseaworthy. 
On the contrary, she has shown her capability to take 
to the high seas under the ordinary prevailing condi- 
tions of tide and wind. The recent storm in the Medi- 
terranean was of unusual fierceness, and was greatly 
intensified in its destroying power off Cape Corsica, 
where the torpedo boats were lost, by the set of the 
tide, which was athwart the wind; that is to say, at 
right angles to the direction whence the wind was 
blowing. 

The Admiralty and Horse Guards Gazette says : 

‘*A force of eighteen torpedo boats left Bastia for 
the purpose of assisting in the attack on the squadron 
at anchor in the Bay of Ajaccio. A stiffish breeze was 
blowing and the sea was a bit loppy, but the weather 
was not sufficiently rough tointerfere with the regular 
arrival of the packet boats at Corsica. Of the eighteen 
torpedoers that accompanied the men-of-war, only six 
got around Cape Corsica and of these only two were 
in such a state as to prevent their taking part in the 
attack before making repairs. One was patched up, so 
| five torpedo boats engaged in the operation upon which 
interest centered. All the second and third 
class torpedoers had been compelled to put back, those 
which got round being boats of the first class. It is 
said that only two men among the crews of the six 
boats escaped seasickness.” 

Regardless of such instances of impotency on the part 
of the torpedo boat, it must continue to be at least a 
valuable auxiliary in the defense of harbors. Indeed, a 
torpedo boat which has cost but $100,000 or less may, 
destroy a modern steel 


under favorable conditions, 
monster which has cost three or four millions. 
interested in this matter will remember the brilliant 
affair in Chinese waters, during the recent Franco-Chi- 
nese war, when a well handled torpedo boat sunk the 
Chinese flagship Yung-Wo without losing a man. 

Indeed, it is by no means certain that a fleet of great 
leviathans, like the English Devastation, the French 
Imperieuse, and the Italian Dandolo, could, with all 
their great guns in play, safely pass a fleet of a score of 
modern torpedo boats. A target moving as fast as the 
best torpedo boat, viz., 22 nautical miles an hour, is 
not easily hit, and, when the smoke of battle covers the 
waters, not readily seen. 

More attention is being given to the torpedo boat 
to-day than to the war ship, and because of its effect- 
iveness and cheapness, it is not strange that this should 
be the case. 


Those 
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THE BASIC STEEL PROCESS. 

Among the several modifications of the pneumatic, 
or Bessemer, steel process which have been brought 
forward during the past few years, none has proved 
of such large commercial importance as that intro- 
duced by Messrs. Gilchrist and Thomas, and known 
generally as the ‘‘dephosphorization,” or ‘ basic,” 
process. Though comparatively a recent invention, 
it has met with a wide application in Europe, both 
on the Continent and in Great Britain. In America, 
the plentiful supply of rich hematites and magnetites 
| practically free from phosphorus has somewhat de- 
layed its introduction, since provision for dephos- 
phorization is less a necessity here than abroad. But 
the higher price of non-phosphorie pig iron, or Besse- 
mer pig as it is denominated in the metal market, to- 
gether with the perfection to which the basic pro- 
cess has now been brought, makes it a desirable addi- 
tion to the steel industry of this country as well as 
to that of less favored districts. As yet the only 
basic *“‘ plant” in America is that just erected at Potts- 
town, Pa., by the Pottstown Iron Company. The 
first blow of basic steel was made on July 1, and the 
product obtained was in every way satisfactory. 

Though there are a number of minor differences be- 
tween the Bessemer and the Gilchrist-Thomas pro- 
cesses as regards the design of the converter and its 
subsequent manipulations, the essential difference be- 
| tween the two is in the lining. In the typical Besse- 
x vod vessel, no provision is inade for the removal of 
| 





phosphorus from the metallic bath, and therefore 
none but the purest brands of pig iron are available. 
|The lining is entirely acid, being composed of ganis- 
iter, a silicious rock in which the silicais held to- 
as by asmall quantity of argillaceous material. 
| The reactions occurring in such a converter are there- 
fore limited to the oxidation of the silicon, carbon, and 





Artificial i) 1 horn. 
~Anuideial ivory and hora... ' manganese, while the greater part of the phosphorus ' more than about two minutes, 


| basic lining. 
| able parts of the vessel are of even greater importance 


| terial. 


‘tinetly characteristic. 


| which the invention of Messrs. 
' depends. 
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contained in the pig iron remains combined with the 
resulting steel. In the Gilchrist-Thomas process, op 
the contrary, the lining is composed of oxides of the 
alkaline earths, and is therefore strongly basic. The 
converter employed is very similar to that used in the 








| acid process, a.din some cases is identical, but in the 


best practice certain modifications are introduced, on 
account of the much more rapid destruction of the 
The movable bottoms and interchange- 


here than in the Bessemer; while the mouth of the 
converter, instead of being inclined to one side, is pre- 
ferably wide and straight, in order that the charging 
and discharging may be on opposite sides, thus 
equalizing the excessive wear. The success of the 
basic process is largely dependent upon the proper 
preparation of the lining of the converter. Besides 
being strongly basic, it must be sufficiently refractory 
to resist extremely high temperatures. The material 
generally chosen for this purpose is dolomite, a mag- 
nesian limestone. This is either manufactured into 
bricks, which are then cemented together by anhy- 
drous tar, or else it is burnt and ground, and then 
rammed into the vessel, with tar asa cementing ma- 
The bottom of the converter is about two feet 
thick, and is formed of the same material as the rest 
of the lining. The blast holes, or tuyeres, are made 
by allowing rods, half an inch ‘in diameter, and of 
sufficient length to reach entirely through the finished 
lining, to project upward from the bottom plate. 
When the plate and rods are withdrawn, the necessary 
openings are left for the entrance of the blast. The 
manipulations of the basic lined converter are quite 
different from the Bessemer, and the reactions dis- 
The charge, varying according 
to the size of the converter from 7 to 15 tons, is com- 
posed of highly phosphoric pig iron, low in silicon. At 
the celebrated iron works at Creusot, France, a pig 
iron is used containing from 25 to 3 per centof phos- 
phorus and 1°3 per cent of silicon. The most suitable 
irons for the basic process contain only 0°5 to 1°0 
percent of silicon, merely aetrace of sulphur, and 
from 1 to 8 per cent of phosphorus, the higher propor- 
tion of the latter constituent being, however, preferred. 

The converter, having been carefully heated, well 
burnt lime, free from silica, and in amount equal to 
about one-fifth of the subsequent charge of pig iron, is 
introduced, and by means of fine coke brought toa 
bright glow. The phosphoric pig iron is then added. 
Air under a pressure of 25 pounds is turned on, and the 
vessel brought to a vertical position. The blow lasts 
about thirteen minutes, in some localities longer, and 
is divided into two distinct periods, the Bessemer, or 
blow proper, and the after-blow. The ordinary blow 
terminates in a little over eleven minutes at the basic 
plant in Westphalia, Germany. 

The silicon is first oxidized, and then the carbon. In 
the acid lined vessel it is seldom possible to effect a 
total elimination of the silicon, except in the Clapp- 
Griffiths converter, but it is characteristic of the I asic 
process that the resulting steel contains no silicon, or 
only the merest trace. But very little phosphorus is 
removed during the blow proper. It is during the so- 
called after-blow that the reaction takes place upon 
Gilchrist and Thomas 
The temperature rises at the close of this 
period to about 1,800°C. The phosphorus is rapidly 
oxidized to phosphoric anhydride, and combines with 
the lime added to the charge to form a phosphate of 
ealcium, which is not subsequently reduced. In order 
to remove as much phosphorus as possible, it is neces- 
sary to keep the slag very basic ; and consequently, 
when the silicon in the pig iron much exceeds 1 per 
cent, it is best to treat the metal by the *‘ transfer meth- 
od,” in which the amount of silicon is first reduced in 
an acid lined converter, and the metal then transferred 
to one with basic lining for the after-blow. For other- 
wise the large amount of silicon would increase the 
slag, and not only more rapidly destroy the basic lining, 
but prolong the time required for a blow by hindering 
the basicity necessary for the removal of the phos- 
phorus. 

There is, however, a minimum percentage allowable 
as well, for in the absence of silicon the metal would 
become chilled, as it is the oxidation of this element 
which produces a large proportion of the heat of the 
reaction. The high temperature obtained in the after- 
blow is due to the combustion of the phosphorus. By 
oxidation to phosphoric anhydride it affords 5,747 heat 
units, and performs very much the same function dur 
ing this part of the process that the silicon does during 
the blow proper. The slags produced in this process 
are almost double in quantity 
acid lined vessel. Average speciiens 
10 per cent of silica, 10 to 15 of phosphoric anhydride, 
10 of oxide of iron, 40 to 50 of lime and inagnesia, and 
varying amounts of manganese. It has recently 
proposed to utilize these phosphatic slags in the manu- 
facture of fertilizers, and the proposition is now car- 
ried out on a commercial scale in both Germany and 
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be complete, the converter is turned on its side, and a 
sample taken out in a ladle and cast in a small ingot. 
When cool, the metal is hammered out flat and broken 
in order to discover its fracture. Large and bright crys- 
tals are visible when the process is incomplete. These 
become smaller when the dephosphorization is ended. 
Usually, one test sample suffices. The necessary amount 
of ferro-manganese or spiegeleisen is then added for the 
recarburization of the molten iron. At some works, the 
slag is tapped before this addition, and at others after- 
ward. Asmall amount of cold ferro-manganese is in- 
troduced into the ladle. The steel is then poured and 
cast into ingots in the usual manner. 

The basic process has been developed on too exten- 
sive a seale in Europe to permit it longer to be called 
an experiment, except in the broad sense of the word, 


in which all industrial processes are experimental, since | 


they are constantly subject to improvement ; but the 
introduction of the process into American metallurgy 
is still very recent, and the newly erected plant at 
Pottstown will be watched with muchinterest. There 
is apparently a large field for the application of the 
basic process in this country, and particularly in the 
South, where so many of the limonite ores are highly 
phosphoric. 

The tendency to substitute steel for iron wherever 
possible was never strongerthanat present. Through- 


out Pennsylvania and the West, a number of Clapp- | 


Griffiths plants have been established during the year, 
while in Tennessee extensive preparations are now in 
progress for converting the pure magnetic ores of the 
North Carolina mountains into Bessemer steel. But a 
large proportion of the iron deposits of the Appalachian 
system is not available for either of these processes, by 
reason of the phosphorus contained. In the great val 
ley of Virginia alone there are almost inexhaustible 
stores of limonite of this character. Itisin such locali 
ties, it seems to us, that the basic process will find an 
inviting field. 
++ Ore 
EFFICIENCY OF SMALL WATER MOTORS. 

In our issue of July 10, published an article 
from the American Engineer, on the use and efficiency 
of small water motors. We find, however, that while 
our contemporary has done no more than justice to 


we 


the great convenience of these compact little motors, 
it has rated their efficiency very much too high. 

The natural effect in afall of water 
is equal to the weight of the quantity of water which 
passes ina second multiplied by the vertical distance 
through which it falls. Where the aperture and 
height only are given, the theoretical horse power 
developed from the 


concentrated 


may be calculated following 
formula: 
H. P.=0°573ah s/h 

the sectional area of the aperture or noz- 
zle, and h=the vertical space through which the water 
falls. 

In the 
cal fall of 60 feet and a diameter of nozzle equal to 


in whicha 


motor under consideration, we have a verti 


three-sixteenths of an inch. Consequently, 


a=nr* x ( ¥, of *, of re)? 0°00019174+- ; 
and substituting these values in the formula, 

a. P. x 0°00019174 x 60 x 7°745, 
=0°051. 


mee 


O°573 
or H. P. 
——> +o 


| proportional to its width. But in addition to this late- 
| ral concentration of the waters, the inclination of the 
shields, and their arrangement so that they shall not 
reach entirely to the bottom of the harbor, cause alsoa 
| vertical deflection. 
creates a greater depth of water over the entire bar. 


This lowers the limit of scour, and 


The importance of such an increase of velocity will be 
appreciated when it is remembered that the scouring 


velocity, while the transporting capacity varies as the 


| force of the current is proportional to the square of the 
| sixth power of the velocity. 

By lessening the area of discharge in this manner, it 
lis possible to largely increase the velocity of the cur 
| rent, and consequently both its foree and carrying ca 
| pacity. 


| system of harbor improvement, but the one under con- 


Such, naturally, is the ultimate result of any 
|sideration differs from those heretofore proposed in 
permitting the free inflow of the tide, and, though con 
centrating the outflowing waters, in interfering in no 
way with their circulation over the bottom of the entire 


| 


| tems of improvement which depend upon the construe 


tidal basin. There is a serious objection to those sys 


|tion of permanent dikes and jetties, for, however ad 
| mirable they may be in other respects, the fact remains 
that they do disturb the regimen of the river and har 
| bor, and that by reasou of their unstable foundation 
they are liable to constant deterioration 

Prof. Haupt has taken much interest in the subject 
of the improvement of New York harbor, and has ad 
vanced a proposition for applying his systemin this lo 
‘cality. The need of deeper water over the bar in Ged 
ney’s Channel is indisputable, as will be seen by a ref 


erence to the illustrated article which appeared in the 
SCIENTIFIC AMERICAN of July 10. 
fore, which would secure such a result within reason 


Any plan, there 


able time, and at not too great an expenditure, would 


certainly be most welcome. The system of floating 
dams has the advantages of being comparatively inex 
| pensive and also capable of ready application, Its ef- 
ficiency, we believe, has not yet been practically tested, 
| but it apparently fulfills the conditions which are recog 
nized as essential to success. 
_ +2 > 
Pheto-zincotypy and Other Photographic 
Methods for the Printing Press, 


Printing 


In place of wood cuts, photo-zincotypes are very 


|often used. The reproduction of line drawings is 
lexecuted easily and seeurely by the well known 
methods of the photographie zine etching, which 


offers no difficulties so long as half tones are not to 


be reproduced. For the production of 
with 


paper takes 


photo ZInCo- 


types, the transfer process chrome gelatine or 


albumen well- 


known method. 


chrome place, after the 


Some large houses use the asphaltum method, 
which gives greater sharpness of the fine lines. In 
the production of the asphaltum solutions, great im- 


| provements have been made lately 


Husnik dissolves 
the asphaltum in rectified oil of turpentine to a thick 
With 


is added ; a dough 


liquid, requiring several days stirring, three 


to four times the volume of ether 


like 


hours, is washed 


precipitate separates, 


with ether and then dried. Thedry 
asphaltum is dissolved in pure benzole, free from any 
water, and mixed with 1°5 per cent of Venice turpen 
tine to make the coating more flexible. 


The zinc plates are coated witha thin asphaltum 





A New System of Harbor Improvement, 

Seattered along the southern shore of Connecticut 
there are a number of mills depending for their motive 
power upon the movements of the tide. The inflowing 
waters are permitted to pass through the open valves 
of a suitably constructed dam, while during the ebb 
the valves close automatically, and the waters have no 
This 
principle of concentration of tidal force has been util 
ized by Prof. Lewis M. Haupt, of the University of 
Pennsylvania, in his new system for the automatic im 


escape except through the raceway of the mill. 


provement of rivers and harbors in sand or alluvium 


In place of the permanent dam of the mills, however 
he employs a series of adjustable deflecting shields, 
suspended from buoys or floats in Inanner 
that they offer little obstruction to the inflow of the 
tide, but by properly deflecting the outflow they create 
channel across the bar, of any required depth con 
stent with the head of water available. 

His device is, in reality, a floating dam anchored by 
eavy guys to the bottom of the harbor 


ws of shields are employed, according to the local 


such a 


(one or more 


onditions, and are arranged ina direction either trans 
They 


In sections of convenient length, in order to be 


erse or oblique to the line of the current. are 
ude 
ulily transportable 

parts or units, the dam 


sired distance 


Being thus built up of separate 
can be extended over any de 
As it is simply anchored to the bottom 

' can readily be put in place. and its position altered 
“as experience or changing conditions may require 

The action of the floating dam is twofold 

By extending the structure from each shore to the 
ige of the desired channel, the outfloating waters are 
oncentrated laterally, and pass through the opening 
eft between the two with a largely increased velocity 
Which scours out a channel whose depth is inversely | 


| coating, and exposed in the sun under a drawing from 


10 to 60 minutes. Oil of turpentine serves as the de 


veloper. As soon as the picture is developed, benzole 
the 


after draining it 


hesitation, and 


The 


is poured over same without 


washed with water, dried 


18 
zine plate is etched as usual. 

The production of photo-zincotypes in half tones, 
which can be printed in the printing press, is of the 
book illustrations. <A 


appropriate, the 


greatest importance for short 


description might be many views 


about the manner of their production not being very 
clear. The idea of producing photographic reliefs by 
dividing the pieture into lines and dots is an old 


one It is the intention to have the dots compose sur 


faces in the deep shadows, while in the half tones the 


black dots are separated by white lines. The picture 


surface consists, so to speak, of a grain, which repre 
less close arrangement the half 
Meisen 


and 


sents by its more or 
tones, without any actual half tones existing 
bach, of Munich 


the Military Geographic Institution 


Angerer and Goschl, of Vienna 
deserve particu 
lar mention in this direction. 


Tie heliogravure, or the production of copper print 


ing plates by way of photography is done by etching 


Both 


Poitevin 


or the galvanoplastic process processes are 


based upon the works of and Woodbury of 


more than twenty years ago 


The helio-engraving by etching was brought toa 
high degree of completion by Kliec, of Vienna, in 188% 


The process was sold to some persons, and was kept 


strictly secret, so that it has only become known re 
cently. In Volkmer’s * Technik of the Reproduction 
of Military Maps” (1885), we find communications re 
ferring to it which have been obtained by practical 


observations in the Austrian Military Geographic In 
stitution. The process is as follows: A copper plate is 


which, after twenty-four | 


| dusted over with asphaltum powder, to produce a 
grain afterward After glue 
(gelatin) picture is put on the copper plate by transfer 
(like 
etched into the copper with chloride of iron solution 
After this the gelatine 
by the action of the chloride of 


when etched this a 


the ecarbou process). This tender glue relief is 


of 1°3 sp. gr fila is hardened 
iron, and is finally 
the small 


ACCECES 


gradually penetrated, and etches by 
of water in it. The picture obtained in the begin 
ning is monotonous. By rolling in with heavy ink the 
finest tones are covered, the deeper ones remain open 
and can be etched afterward, Such plates print very 
delicate, and are durable when steeled, being capable 
of furnishing over 1,000 copies, as seen by the writer 
Military 
heliographic copper plates 
of the 


by converting a gelatine relief 


In the Imperial 
the 
pre xluced 


Geographic Institution of 


Vienna, (for maps, 


etc.) are by way galvanoplastic 


method, Into copper 
The galvanic current is produced with adynamo ma 
chine of Captain Von Huble. The plates to be treated 
are inserted one behind the other, giving more uniform 
copper deposits than when placed side vy side 
Colored lichtdrucks are at present mostly made with 
The 


approaches near 


the aid of retouchers and draughtsmen, 


Vienna, 


process 
executed by J Lowy, of 
est to that of agenuine photographic picture. From 


the original or negative stopped out by retouching, 


leaving open only those parts which are intended to 


print yellow for instance, a photo-lithographie plate 


In 


The colored picture 80 obtained (chromo 


is taken a similar manner a plate is made for 
blue, ete 
This is obtained by final 
licht 


which prints over the pic 


lithography) lacks softness, 
of the 
plate in half tone 


reprinting chromo-lithograph with a 
druck 
ture all those colors which give the picture its finish, 
the picture thereby gaining in fine half tones, 

of Berlin, the 


of lichtdrueck, and this serves 


the 
a base 


Troitzsch prints picture upon 


stone by way 1s 
for the colorist. Hosch, of Berlin, produces color plates 
He prints 


but from 


with the aid of photography and painting. 
the several colored pictures, not from stone, 
| lichtdruck plates 
These plates of course will wear off pretty soon, and 
the but 
number of color plates are sufficient, while in chromo 


give less uniformity than stone ; a smaller 


lithography seldom less than 20 are used 


Photo-zine otypes in Colors Angerer and Goschl, of 
Vienna, produce by a new process colored prints, so 
called “ photo-chromotypes,” which are made in the 


printing press. The principle which is applied here 


is similar to the colored lichtdruck. At first, photo 
lithographs are made from the picture to be multi 
plied, which serve to some extent as copies for the 


draughtsman. The latter works up only such parts 


which are to be yellow; upon a second sheet those 


only which are intended for blue, and so on. Nega 
tives are produced which show only a picture of the blae 
parts, others for yellow, red, ete. From these negatives 
zine printing plates are etched in half tone, and the rest 
the fitting of the 


several color stones in chromo-lithography 


of the manipulation is the same as 


Many newspapers, for instance the Neue Illustrite 
Zeitung, are furnished with these color prints.—An 
thony’s Photo, Bulletin. 

~2-+ere 
Malignant Pustule, 

A patient suffering from this disease died recently 
in Giuy’s Hospital, London He was employed on a 
wharf, in the handling of foreign hides, and un 
doubtedly contracted the disease from the hide of an 
animal which had been affected with the disease 
known by the French as charbon, by the Germans 
milzbrand, but by English speaking people as an 


thrax. The patient noticed a pimple on the back of 


which in twenty-four hours became greatly 


the 


The surgeons removed 


his neck 


enlarged, and glands of the neck were swollen. 


the enlarged pimple at onee, 


but without avail, the man dying in about four days 


from the time he first noticed the pimple. This 
disease may also be contracted by the bite of an in 
sect, a tly for instance, which has been feeding upon 
the carcass of an infected animal. The microbe of 
the disease is a bacillus (Bacillus anthracis), and was 
observed in the blood of cattle as long ago as 1849 by 
Pollender, although its importance was first recog- 
nized by Davaine in 1850 
*+ere 
Value of the Hiectric Light, 


The passage of the Suez Canal, which until recently 
occupied from thirty-six to forty-eight hourer 
for fitted 


This important advance 


can how 


be made in sixteen hours vessels with 


the electric light apparatus 


is the result of a very interesting report by Com 
wander Hector, of the steamer Carthage, belonging 
tothe Peninsular and Oriental company, and addressed 
to the directors. This report was written after the 
Carthage made the first continuous passage, under 
the authorization of the Canal company, given the 
let of December, 1885 The Carthage arrived at Suez 
aftera run from Port Said of eighteen hours. The 
actual running time was sixteen hours, there having 


been two delays caused by impediments in the chan 


nel; the mean speed made was 5°44 miles per hour, 
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IMPROVED WINDMILL. 

The main tower consists of an open framework with- 
in which the floats of all wheels, except the upper one, 
revolve. In the center of the frame is a hollow shaft, 
to which the arms carrying the floats are rigidly se- 
cured ; each float is formed with trunnions which are 
mounted in bearings in the ends of the aris, and each 
has two strips which project somewhat beyond the in 
ner face of the float, and engage with stops carried by 
vertical rods arranged to move in apertures in the 
The position of these rods is regulated by a 
governor. When the mill is revolving at too great 
speed, the governor arms are thrown out, thereby rais- 
ing the vertical rods, so that their stops will be raised 
out of the paths of the projecting ends of the strips, 
and the floats will be free to swing upon their pivotal 
The floats are then inope 


aLrins, 


coonection with the arms 





WOOD'S IMPROVED WINDMILL. 


rative. 
drop, the stops are lowered, and the floats become ope 
rative. The upper section of the mill is formed witha 
series Of stationary floats carried by arms rigidly secur 
ed to the hollow shaft. These floats are partially sur 
rounded by a curved shield carried upon a frame form- 
ed with two projecting arms, upon which are mounted 


As the speed decreases, the governor arms 


vanes supported by shafts, having at their inner ends 
pinions that are engaged by a cylindrical rack formed 
U pon the lower 
end of this shaft is a grooved collar engaged by the pro 


upon the upper end of a central shaft. 


jecting end of a lever, whose position is controlled by 
a weight or by a pin inserted in one of a series of holes 
in the frame. 

The vanes are so arranged that when one is horizon 
tal the other will be vertical. When the first vane is 
in a vertical position, the shield will be so held that 
the floats will be shielded from the 
action of the wind, while those upon the other side will 
Now, as the speed of the mill inereases, 
the shaft 


upon one side 


be exposed. 
and its 


IMPROVED WHIFFLETREE. 

This light, strong, and easily made whiffletree is the 
invention of Messrs. M. A. Gerber and E. J. Nicholas, 
of Lost Creek, Pa. The pipes of which the whiffletree 
is formed are flattened at their ends and secured to- 
gether by rivets or 
eyebolts. The pipes 
are bent away from 

and a 

having 
holes, as 


each other, 


Cross bar 
transverse 

shown in Fig. 2, is 
secured on them. 
The rear end of the 
cross bar is provided 
with a hook having 
a latch closing its 
open end, or is pro- 
vided with an eye 
for receiving a ring. 
When it is desired to 
secure the traces di 
rectly to the whiffle- 
tree, the flattened 
ends of the pipes are turned upward and notched 
in opposite sides to receive the traces, or apertured 
to receive the whiffletree bolt. When the cross bar 
is made of a single piece of iron, the pipes are placed 
in the holes thereof before the ends are flattened ; the 
bar may be made in halves and secured together by 
rivets when applied after the whiffletree has been 
formed. The whiffletree formed as described 

sesses great rigidity, with little weight of material. 

. - — 7+ Ore — 
The New Bridge, London, 

The Prince of Wales, representing Her Majesty the 
Queen, recently laid a memorial stone as a commence- 
ment of the new bridge the Corporation of Lon- 
don are building across the Thames, immediately 
below the Tower. The total width of the river at the 





GERBER & NICHOLAS’ IM- 
PROVED WHIFFLETREE. 


pos- 


point of crossing is 880 feet, which will be divided 
into three spans, the two outer being each 270 
feet, and the center one 200 feet. The central 


span of the bridge is on the bascule principle, that 
is, it consists of two arms or leaves, one pivoted 
to each of the piers, and capable of turning on a 
hinge. When aship is about to pass the bridge, each 
leaf will be raised into a vertical position, after the 
manner of a medieval drawbridge, and then, after the 
vessel has passed, it will be lowered until it is ap- 
proximately horizontal, and will be locked by strong 
bolts to its fellow leaf. But although the central span 
may be open, the foot traffic will not be suspended. 
The piers are to be carried to a great height, and 
about 135 feet above Trinity high water a light bridge 
will be thrown across them. Access will be provided 
to this elevated road by staircases in the piers, and 
also by hydraulic hoists capable of carrying a large 
number. of passengers simultaneously. This is the 
first bridge, we believe, in which the central span 
has been crossed by two roads, a permanent one at a 
great elevation and a movable one at a lower level. 
In the ScIENTIFIC AMERICAN of October 24, 1885, we 
gave an engraving of the new bridge. 
IMPROVED DESK ATTACHMENT. 
This desk attachment is designed to aid an account- 
ant or bookkeeper to post his books. Upon the inclined 
top of a desk of the ordinary form are arranged two 





the governor arms are thrown out, 
cylindrical rack will be raised, and each of the vanes 
partially rotated, thereby cutting off the wind from the 
exposed side of the wheel. ‘To stop the mill, the lever is 
sO moved as to cause the shield to be thrown in front 








FITZ-GERALD'S 


of the floats, and raise the stops so that the lower floats 
will be free to swing. The hollow shaft carries a gear to 
transmit the motion of the shaft to the machinery to 
This may be 
easily applied to the ordiuary wheel, as will be under- 
stood from the plan view. 

This invention has been patented by Mr. David B. 
Wood, of Sibley, Lowa, 


be operated. arrangement of vanes 


IMPROVED DESK ATTACHMENT. 


metallic strips, a third strip being fixed upon the up- 
per face of the ridge secured to the lower edge of the 
ltop. ‘To the under side of an auxiliary top are secured 
casters that roll along the strips. Back of the top there 
lis a block provided with an inkstand, which is ona 
level with the auxiliary top. The jour 


WIRE PAINTING MACHINE. 
While the machine shown in the engraving is de- 
signed more especially for painting the wires of barbed 
wire fences, it is also applicable for painting wires or 
strands passing to or from areel. The vessel in which 
the paint is placed is carried by two handles, which 
may be raised or lowered, and held in any desired 
position, according to the height of the wire to be 
painted. The wheel is journaled in bearings which 
maybe set higher or lower, as the quantity of paintin 
the vessel may require. In a groove in the periphery 
of the main body of the wheel are teeth upon which 
the barbs of the wire catch, thereby rotating the 
wheel. Beyond these teeth are fixed annular brushes. 
The surplus paint is removed from the brushes by a 
properly arranged wire, and paint from the sides of the 
wheel is removed by wipers, which prevent the paint 





QUATERMASS’ WIRE PAINTING MACHINE. 


from being wasted by adhering to the sides, or by 
being thrown from the vessel by centrifugal force as 
the wheel revolves. The machine is carried along 
the wire, the operators simply walking along the fence, 
one at each side, whenthe wire is thoroughly painted 
by the revolving brushes. Should the bristles of the 
brushes become set or inclined to one side, the wheel 
may be reversed in its bearings, so as to operate the 
other way. It will be seen that, by means of this 
machine, which is the invention of Mr. R. Quater- 
mass, of Moline, Kansas, fence wires may be painted 
thoroughly as rapidly as two persons can walk, and 
with no waste of paint. Should the fence wires be 
placed too closely together to admit of carrying the 
machine upright, it may be inclined to one side. 
= _ ee ee 
RAILWAY TRACK. 

The rail is formed of two similar longitudinal see- 
tions, which are oppositely arranged with respect to 
each other and joined together to forin a complete rail, 
the joints of one section alternating with those of the 
other, so that there is no break at any point in the 
length of the track. Between the sections is placed a 
strip of elastic material, such as rubber, leather, or 
wood. Each joint of the inner and outer sections is 
stiffened and strengthened by a plate which is applied 
to the web of the rail and extends each way from the 
joint, and is secured by bolts. The plate is provided 
with an arm, which extends beneath the joint and the 


opposite section. This arm is secured to the tie by 





) 





nal and ledger are placed upon the 
top, which may be rolled forward or 
back so as to bring either book before 
the accountant, who sits in front of 
the desk, and whose time is thus econo 
mized, and who is relieved of much 
unnecessary and tiresome work. 

This invention has patented 
by Mr. Wm. F. Fitz-Gerald, of 159 
Boush Street, Norfolk, Va. 


been 


—_—-—-- -@oe --- --——— 
Pile Driving by Dynamite. 


Anengineerof Pesth, Mr. Pradanovic, 
has lately used dynamite for driving 
A circular cast iron plate, 15 
inches in diameter and 3% inches 
thick, is fixed on the pile to be driven 
in a perfectly horizontal position. A 
dynamite cartridge made in the form 
of a disk, 6 inches in diameter and three-fourths of an 
inch thick, and containing 1744 ounces of dynamite, is 
placed upon the cast iron plate and exploded by elee- 
tricity. It is stated that the depth to which the pile 
is driven by each explosion is equal to five blows of an 


piles. 


9 feet 10 inches. A cast iron plate, on} an average, 


resists 25 explosions. 





ordinary pile engine weighing 14°4 Vienna ewt. falling | 





| 
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MEISENHEIMER’S RAILWAY TRACK. 








| spikes, as shown in Fig. 2. The elastic strip placed be- 
| tween the sections allows the rail to expand within cer- 
tain limits without straining the bolts or connecting 
| plates. It also prevents jarring of the track, and the 
| breaking of the joints of the inner and outer sections 
produces a continuous rail. 

This invention has been patented 
Meisenheimer, of Dongola, Ill. 


by Mr. W. 8. 
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MAKING FINE GUNS FOR SPORTING PURPOSES. 

The production of and 
grooved rifles for sporting purposes, now always after 
the breech-loading pattern, and very commonly double- 
barreled, has shown a steady improvement in the 
manufacture during several years past that is highly 
creditable to American ingenuity and mechanical skill. 
With the exception of the Prussian needle-gun, nearly 
every arm on the breech-loading system tlfat was used 


smooth-bored shotguns 


for ten years after the commencement of our civil war, 
in 1860, was of American origin, some- 
thing like five hundred patents hav- 
ing been issued during that period 
relative to this one department of gun 
making. The most of 
these were principally 
designed to the 
eall for arms for mili- 
tary purposes, but they 
also contributed mate- 
rially to the advance 







meet 


the manufacture in 
which the ‘“ Parker” 


stood in the first class. 
The “ Parker” 
barreled 


double 
has, 
indeed, become so well 
known, that not to be 
acquainted with its excellences is to 
argue that one has but little familiar 
ity with firearms especially designed 
for sporting purposes. 


shotgun 


In the accompanying illustrations, 
Fig. 1 represents the stock and breech 
action of a Parker gun, and shows a 
richness of ornamentation and fineness 
of finish that well accord with the 
high character of the gun in its ser 
viceable qualities. Fig. 2 shows the 
manner in which the metal is worked 
up to form the gun barrel, to make the 
1 Damascus twist. Alternate rods of iron 
and steel are placed upon one another, 
and then forged and thoroughly weld- 
ed together into a solid bar, which is 
afterward rolled into rods. The rod 
thus formed is raised to a bright red 
heat, and one end placed in a revolv- 


ing chuck, while the other remains 


throughout its whole length, so that 
@ at last it acquires the appearance of a 
s screw having a very fine thread. Three 
of these rods are then placed together, 
the twist of one being in a contrary 
direction to that of the other two, and they are welded 
together and rolled, making the strip which is wound 
around the mandrel, as shown in our illustration, the 
coil being welded till the spirals unite to form a hollow 
The fine figures that appear in the finished 
the result of the with which 
these several operations are performed, after which 


cylinder 
barrel are skillfulness 
follows a process of hammering while the barrel is 
nearly cold, to further condense the metal, and the 
barrel is then ready to be bored, turned, and finished. 


About three-fourths of the material is cut away in the | 


making, 16 pounds of iron being used in the first in- 
stance to make a pair of barrels which would weigh 
only 8 pounds when the welding is finished, and from 
three to four pounds after boring and grinding. 












Fig. 1. 





| that at each inspiration the soft body expands, and 
ment of the art of mak- | water is drawn in two currents into the neck openings 
ing guns for the use of | These openings lead directly each into a gill chamber 
sportsmen, a branch of | of the animal. 


gun has for many years| work of blood vessels, and thus comes to resemble a 


fixed, the turning of the chuck sub-| 
. . . . | 
jecting the rod to a severe twisting the octopus and the higher vertebrates. 





THE PARKER GUN.-BREECH ACTION. 


5! 





| ; - 
detail of the manufacture, and tests are made at vari-| 


ous stages of the work, in order that imperfections may | 
not pass into any part of the gun where they might | 
afterward be covered up. 

The factory of the Parker Brothers is at Meriden, | 
Conn., but their principal salesroom is in New York | 
city. 


>+ ore 
Cuttlefish, 


| Any one who has seen an octopus resting in its tank | 
| in an aquarium must have been struck by the puffing 
| and blowing movements of the sack-like body, the 
nature of which excited Victor Hugo's imaginative | 
‘Toilers of the Sea.” 


The octopus is 
seen to inspire and expire with great regularity. 
The soft body expands and contracts rhythmically 
enough to excite a natural comparison between its 
respiratory acts and our own. If we could dye the 
water so that our eye could follow the currents which 


powers in the 


| 


| 


| 


the octopus inhales and exhales, we should perceive 


Here, inclosed in its own cavity, we find a plume-like 
gill. In its nature, this structure is simply a mesh 
lung in its essential features. Impure blood.—that is, 
| blood laden with the waste materials of the octopus 

body, with the products of the vital wear and tear—is 
driven into the gill on one side. Subjected to the action 
of the oxygen gas contained in the water breathed in, 
the blood is purified. Its waste materials are given 
forth to the water, and it is passed onward out of the 


gill on its way to the heart for recirculation through 
out the cuttlefish frame. Breathing in oxygen entan 
gled in the water is, therefore, in the case of the cuttle 
fish an analogous act to that seen in higher animals, 
which inhale oxygen directly from the air. 

The octopus, however, performs an expiratory act 
likewise. Placed below the head is a short tube, named 
in zoological parlance the ‘‘funnel.” When cuttlefish 
inspiration has come to an end, expiration begins. The 
body contracts, and the water, which a moment before 
was drawn into the gill chambers by the neck openings, 
is expelled from the “funnel.” The openings of en 
trance are guarded by valves. These close when expira 
tion begins, and the water has no choice save to find a 
forcible exit by the tube just named. So far in octo 
pus existence, it would seem as though there were no 
economy of power exhibited in the act of breathing. 
Muscular action expands the soft body, and muscular 





force contracts it. 

There is exhibited here a plain difference between 
But the story 
of cuttlefish economy isnot yet completed. A moment 
more, and your octopus, which sat crouched in the bot 
tom of the tank, is seen to wing its way through the | 
water. It skims like a living rocket through the clear | 
medium in which it lives, as if impelled by some mar 
velous and invisible agency. Thesecret of this flight is 
the solution of cuttlefish economy and reserve force 
So long as the resting mood prevails, the water used in 
breathing is ejected slowly, or at least without any 
marked display of force. 

But when locomotion to 
when the cuttlefish desires to swim, it 
self through the water by aid of a veritable hydraulic 
The effete water from the gills is ejected with 


has be subserved, and 


propels it 


engine 
force from the funnel, and by the reaction of this jet 
deau upon the surrounding medium the animal is en 
abled to execute its aquatic flights. Economy of a very 
rigid order is illustrated clearly enough in octopod ex 
istence. The otherwise useless breath ” of the ani 
mal becomes converted into a means of locomotion. 

Longmans Magazine. 

—_ + o> a> 


Natural Gas in Ohio, 
Ex-Governor Foster, of Ohio, 
a Tribune reporter on this subject, says that 


in an interview with 
natur 
al gas fields have been discov 
the 


part of Ohio, and gas wells are 


ered through northern 
in operation within nine miles 
of mytown. [am pretty con 


fident that I have found a field 


covering at least 200 square 
miles which is underlaid 
with natural gas reservoirs 


In the manufacture of laminated steel barrels, the | which can be tapped at adepth of 1,100 to 1,300 feet. I 


best quality of steel serap is mixed with a small pro 
portion of charcoal iron, heated in a furnace, puddled 
into a ball, well worked up under a forge hammer, 
a tilt hammer into strips of the re 
thickness, then 
Such barrels are much esteemed 


drawn out under 


quired length and and treated as 


above deseribed for 
hardness and closeness of grain, and show a different 
marking and appearance from those made by the 
Damascus twist. 

It is only by such elaborate treatment of the metal 
that gun makers have succeeded in making guns so 
very light, and yet of such great strength and beauty. 


The most thorough testing is, of course, an important 


have been engaged for some time in corraling this fleld 
It would furnish a supply for Chicago by pipe lines 
and not only that 
it exists a 


but would make the country where 
field It is fact that 
except of 
Thus the ore of Lake Superior is united with ores of 

All 
That 
Natural gas has 


great iron a curious 


iron cannot be made by a mixture ores 


Pennsylvania and Ohio to make valuable iron 
are brought together where the fuel is cheapest 
has hitherto been in the coal fields 
superseded at Pittsburg. It is a cheaper fuel 
and a better fuel than the world has ever known. If 
these flelds are developed in Northern Ohio the iron 


business would become prominent in that locality.” 


coal 





step (Fig. 


| The casting is so formed that 


ANTI-FRICTION BEARING. 

The engraving represents a bearing designed for 
vertical shafts that revolve at a high rate of speed 
and are required to support considerable weight 
Below a collar secured by set screws, the shaft passes 
through a pillow block and box, and terminates iu a 
3), which 


easting within which 


hollow 
fits 
annular 
oil chamber about the socket, fed by proper oil ducts ; 
in the bottom of the shaft two 
oil ducts, leading from the chamber to the interior of 
the socket. 


consists essentially of a 


the shaft-guiding socket 
there is an 


about line with are 


The step merely acts as a guide for the 


oe 


— 
Ui NN ja 
in. 


‘ 
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GALE’S ANTI-FRICTION BEARING, 


lower end of the shaft, and not asa weight-supporting 
of the shaft 
taken up by a series of anti-friction 


load is 
that 
within a groove formed on the upper side of the pil 


device, as the weight and its 


balls rest 
low block, a corresponding groove being formed on 
rhe the 
pillow blockis boltea is provided with three or more 


the under side of the collar box to which 


Fig. 2), in «hich are fitted adjust 


the 


converging slots 
anti-fric 
of the 
the weight 


able blocks made of any of well known 
The 


immaterial whether 


tion bearing metals adjusting devices 


box make it almost 
earried by the shaft is 
The 


the shaft being revolved at high speed and of carry 


equally distributed on all sides 


or not. construction above deseribed permits 


ing quite a weight. 
Mr 
Gale, whose address is care of the San Sebastian Gold 


This invention has been patented by Morgan 
Mining Company, La Union, San Salvador, ©. A 
a 
BANJO FRAME. 

The banjo frame herewith illustrated is so construct 

that 
tearing the clothes of the person playing the instra 
The 


hollow 


ed the head-holding hooks are prevented from 


ment frame is made of metal, and is provided 


annular 
the 


top of the head are holes, through whieh are passed 


with a head forming an internal 


groove. Inthe annular shoulder thus formed by 


the lower screw-threaded ends of the clamps, the hooks 


of which engage the upper edge of the usual ring sur 





FRAME 


DOBSON'’S BANJO 


This construction is clearly shown 
Fig. 1 


rounding the frame 


in the sectional view The nuts are screwed on 


the ends of the clamps within the groove, and are 
turned by means of a key introduced through the open 
bottom of the frame The head serves asa guard to 


prevent the clothes of the performer from coming in 
contact with the nuts or ends of the hooks 

This Mrs. Minnie 
Dobson ; further particulars can be had by addressing 
Dobson & Co., 234 West New 


><> 


invention has been patented by 


27th Street York eity 


SEVERAL kinds of quadrupeds in the London Zoo 
feet, due to the 
and these produce boring ulcers which 


Hernia also occasionally af- 


suffer from corns on their hard floors 


may extend 


clear through the foot. 


' flicte the monkeys. 
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PROPULSION OF THE SECOR YACHT EUREKA BY THE 
EXPLOSION OF PETROLEUM VAPOR. 
(Continued from first page.) 
of 20 in. internal diameter, and is 2 in. thick. It is 
guaranteed by the makers, the Pittsburg Cast Steel 
Company, to withstand a pressure of 5,000 pounds. 
It has been tested up to 1,000 pounds. The exploding 
chamber communicates beneath with four radial port- 
holes or chutes, protruding through the hull and open 
to the outside water. ‘Two of the ports extend toward 
the stern, and two toward the bow. These are each 
2 ft. high at their open end and 1 ft. wide, giving an 

area of impact of 2 square feet. 

The rear ports terminate in line with the keel, as 
shown in our outside view, thus giving the escaping 
gases direct action upon the wail of water at the rear 
of the vessel, when it is desired to drive her ahead. In 
our view of the motor, only one of these ports is 
shown, the other one being hidden by the rest of the 
The forward ports, used in backing or in 
terminate obliquely. 


machinery. 
stopping the vessel suddenly, 
The escaping gas is, however, ade to impinge upon 
the water in line with the keel by means of the doors 
located at the open ends of the ports. 

Jour levers, placed within easy reach of the engineer, 
and shown in the foreground of our engraving, operate 
as many valves controlling the communication between 
the exploding chamber and the several portholes. 
The vertical levers control the valves in the stern ports, 
and, as shown, may be operated quite independently 
of each other. The horizontal levers, similarly inde- 
pendent, operate the valves of the forward ports, and 
at the same time the doors at the outer ends of the 
ports. The pipe shown in the foreground leads from 
the compressed air reservoir to an auxiliary chamber 
in front of the main exploding chamber. 

The petroleum used in producing the explosion is 
stored in the copper reservoir shown in the very stern 
of the vessel. It has a eapacity of three-fourths of a 
barrel, and will probably suffice for a twenty-four 
hours’ run. The reservoir is surrounded by a water 
jacket in communication with the outside. By this 
precaution, risks of accident from fire, leakage, or ex 
plosion are avoided, The reservoir connects by means 
of a pipe with the siuall can placed immediately above 
the motor, 

From this can the petroleum, as shown, passes 
through a tube in the exploding chamber, by which it 
becomes heated about to the boiling point, when the 
motor has once started up. The oil tube is then brought 
into the passageway in front of the exploding cham- 
ber, and terminates in an injector. This passageway 
communicates with the auxiliary chamber containing 
compressed air, The mixture of petroleum and air in 
troduced into the exploding chamber by the injector 
impinges upon a small eoil of platinum wire heated to 
a white heat by the electric current, and is at once ex 
ploded. Suitable valves cut off the communication 
with the air compressor and oil can during the explo- 
sion, so as to prevent the resulting gases from rushing 
back into either of the reservoirs. The motor is also 
80 arranged that no explosion can take place, unless at 
least one of the valves leading to the portholes be 
open, The best proportions of air and petroleum to 
form the explosive mixture have not been determined. 

{t willthus be seen that the motor is simply a gas 
engine, in which the piston is replaced by a wall of 
water. This being the case, no lubricants are neces- 
sary on the interior of the chamber, and the tempera 
ture need not be reduced by the customary water jac 


ed trial trip down the bay within a few weeks. It is | A New Way of Making Heady for Printing. 

hardly to be expected that they will attain a speed| The making ready of cuts and electroty pes for print- 
comparable with that of ordinary steam yachts, as it ! ing very frequently presents considerable difficulties, 
is the first trip of the Eureka, but they have already | which are still increased where thc block has been 
much to encourage them in believing that they will| obtained through one of the photo-mechanical an‘ 
make the vessel eventually a success. | photo-chemical processes. The ordinary way of under- 

Each piece of nechanism has been thoroughly tested laying with paper, cutting away, and scraping off does 
separately, and all designs have been first submitted to | not answer as well as might be desired. Hence there 
competent mechanical experts before they were exe- have been strong endeavors to find a different and 
cuted. Although one professional gentleman expressed | more satisfactory manner of securing the desired 
his confident opinion that the only result of the experi- results. 
ment would be a hydraulic display in the shape of a| An article in the French trade journal L’Impri- 
fountain, and that the boat would not move an inch, | merie speaks of a novel and certainly noteworthy way 
the large majority of persons qualified to pronounce | of proceeding. 
upon the merits of the system have assured the invent- | After mentioning the difficulty of making ready the 
ors that their plan is entirely feasible, and can be made | electros, the article goes on to describe the innovation, 
a commercial success when the details have been worked | asking the workmen not to shrug their shoulders, but 
out more perfectly. There is at present very little | rather to give the directions a fair trial. 

First a few remarks as to the packing upon the 
of the vessel. cylinder. A stout cardboard, but perfectly smooth, 

The junior inventor states that he believes it will be | answers best ; over this is drawn a layer of white mus- 
possible to run from New York to Newport and back | lin, which has been run through the calendering ma- 

The experience of the} chine, and over which is placed a sheet of calendered 
next few months will probably decide these questions, | paper. A hard and dry packing is absolutely neces- 
and will prove, it is much to be hoped, an important! sary for the printing from photo-engravings with half 
tints. 

In the making ready proper, the following steps are 
taken: The first impression is made upon the sheet of 
paper stretched over the muslin, pasting a few bits of 
tissue paper in the deep parts of the photo-engrav- 
ing. After that a second thinner sheet is pasted over 
the first impression, run through, and proceed with 
the making ready upon this. 

During the time, a quantity of English red has been 
ground together with an equal quantity of glue. 

To be serviceable, the substance must not give off 
color when used, nor dry with a luster. It must have 
a dull appearance ; and where one layer is placed over 
the other, the lower layers must neither soften nor ab- 
sorb the upper ones. 

Should there not be taken a sufficiency of glue, or 
too much of it, the covered parts will get too stiff or 
not flexible enough. The mixture should always re- 
main fluid enough to run easily from the brush. 

For the work there should always be on hand a set 
of paint brushes of various sizes. 

Next, let a commencement be made with a laying 
on in large spaces, which have not shown up upon 
the second impression sheet, proceeding to those less 
prominent and continuing until the requisite strength 
is reached, Care should be taken to have every layer 
of the paint dry before the succeeding one is added. 
Before turning to printing, let a thin sheet be pasted 
over the entire make-up. 

It is self-evident that a few strokes of the brush 
will not take nearly as much time as the cutting out 
and pasting formerly resorted to. 

Should there have been placed too much paint in 
tom. A hole was punched in the center of the cover, | some part, the defect can be easily remedied by rub- 
and over this a piece of foil was secured by varnish. | bing, done with a piece of ossa sepia or cuttlefish 
The foil was taken from a button ecard. Small mother-| bone. Delicate graduations are obtained even more 
of-pearl buttons are generally mounted on pieces of | easily by such a manipulation than by resorting 
pasteboard with this foil under them. Through the} merely to the painting. 
foil, where it extended across the hole in the box cover, | The making ready which we have described de- 
a hole was made with a No. 10 needle. The needle was | serves to find favor. When the first difficulties aris- 
pressed through until its point could just be felt by the | ing in the handling of the brush are surmounted, the 

This | proceeding spoken of will be preferred to all others. 
ade an aperture one-sixtieth inch in diameter. The| There is certainly no better one for the making ready 
interior of the box was blackened. A piece of East-| of photo-engravings.—Lith. and Printer. 
man’s ‘* A” bromide paper, cut circular, so as to fit in| - oe we - - 


ground upon which to calculate the probable economy | 


on a dollar’s worth of oil. 


epoch in the history of direct propulsion. 

—+ +o + 

PHOTOGRAPHIC NOTES. 
PINHOLE CAMERA, 


We illustrate in the cut a camera for photography in | 
which the ne plus ultra of simplicity may fairly be | 
said to be attained. It is a little tin box two inches in 
diameter and three-quarters deep from cover to bot- 





PINHOLE CAMERA. 





finger held against the opposite side of the foil. 





ket, No thermometric observations have yet been 
made, but Mr, John Secor states that the probable 
Fah. The 


absence of moving parts makes this high temperature 


temperature during an explosion is 2,000 


possible, and permits a greater efficiency than in the 
usual form of gas engine, where a large amount of en 
The safety 
valve attached to the motor is set at 500 pounds. The 


ergy is dissipated by the water jacket. 


ordinary working pressure will be about 100, though 
this can be increased at pleasure. There will probably 
be about eighty explosions per minute. 

Stich being the construction of the motive power of 
the Eureka, the question of her speed and economy re 
mains to be proved. ‘That she will move with com 
paratively little agitation of the water, when once un 
der headway, has been demonstrated by a preliminary 
trial at the dock. When the motor was first started, 
the only results of the explosion were seen in the bub 
bling of the water at her stern; but as the machinery 
became heated, and the explosions more numerous and 
violent, the vessel moved forward with fairly smooth 
motion, and the gas came to the surface of the water 
in fine bubbles some distance from the stern. Consid 
erable difficulty has been experienced in the vibrations 
produced when the first explosions take place and be 
fore the boat is under headway. But these have been 


greatly reduced, and it is not too much to hepe that 


they can be entirely avoided when the mechanisin is | 


perfected 

Everything about the boat has been built in a most 
substantial manner, and in the design of all her ma 
chinery the safety factor has been made unusually 


large. The Messrs. Secor hope to make a more extend- 


the box, was placed in it against the bottom, and the Hot Water Artesian Well at Pesth. 
\cover put on. This, of course, was done in the absence | 
}of actinic light. Then, with an exposure of four min- 
utes, ata distance of about ten feet from the object, 
the negative shown in the sketch was taken. It was 
| Castor oil or vase 
| line was used to make it transparent, so as to adapt it 


nah : : ; perature of 158° Fah. The municipality have recently 
| for printing from. The subject of the negative was 


cal petndetg: TA ag ey irdlinaneagpt voted a large subvention in order that the boring may 
weet : . a re be continued to a greater depth, not only to obtain a 
| As nothing special, neither paper, glass negative, nor larger volume of water, but at a temperature of 176 
developer, was used, this process of pinhole photo- Fah. 

It night often be of | a 
considerable use in emergencies that sometimes will 


The deepest artesian well in the world is that now 
being bored at Pesth, for the purpose of supplying the 
public baths and other establishments with hot water. 
A depth of 951 meters (3,120 feet) has already been 
reached, and it furnishes 176,000 gallons daily, at a tem- 





developed with oxalate developer. 


4 ee 
Earthquake Waves, 
The chief effect of an earthquake on the ocean is the 
| The special novelty that presents itself is the use of | raising of a great sea wave, sometimes very large, e. 7., 

paper instead of glass forthe negative, as paper can be | 60 feet high at Lisbon (1761), 80 feet at Callao (1724), 
)cut to fit any size or shape of box. The brand of paper 210 feet at Lupatka (1737). These waves are often more 
it would be interesting to try | destructive on land than the actual shocks ; the influx 
a quicker paper, that would reduce the necessary time | js usually preceded by an outflow, which, in fact, acts as 
of exposure. 


graphy deserves special mention. 
} 


| present themselves to the photographer. 


employed is slow paper ; 


a warning. One of the most remarkable effects is the 
distance to which these waves are propagated as “ great 
Thus most large 


Se ee 
Theater Fires, 

In the twenty-one principal theater fires of modern | earthquakes on the east or west coast of the Pacific 
from the destruction of the Schouwburg, produce waves which are recorded on the opposite 
Theater in Amsterdam, in 1772, to the burning of | coast about twenty-four hours after. 

|the Ring Theater in Vienna, in 1881, a total of 6,548) As to prediction of earthquakes, nothing certain is 
| vietims are chronicled. Among the more appalling) yet known. In many 
disasters may be given the Capo d’Istria Theater, with | changes in springs and wells preceding earthquakes. 
| @ loss of 1,000, in 1794; the Canton Theater, with a loss| One useful warning is, however, obviously possible, 
of 1,670, on May 25,1845; and the Ring Theater in viz., the report of an actual earthquake on one side of 
Vienna, with a loss of 1,100, on December 8, 1881. the Pacifie could be at once telegraphed to the other 
The Brooklyn fire on December 5, 1876, caused a loss side, thus giving twenty-four hours’ warning of the 
of nearly 400, probable advent of a great sea wave, 


waves,” ¢. g., right across the Pacific. 


| 
times, 


eases there are noticeable 
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Gorrespondence. 


Compressed Air for Driving Lifeboats, 
To the Editor of the Scientific American: 
On page 3of your issue of July 3, I find a valuable 


|loon, 


| of contact. This velocity is so great, in fact, that a bal 
if but slightly elevated, will have but a slight 
westward tendency, and is readily affected by local 





| but little attraction between the gaseous medium and 
the earth, though it still travels with the earth to the 


suggestion in regard to compressed air for increasing | |jmits of space, at which point, could a balloon be ad 


the speed of lifeboats. I see no reason to doubt that 
the ejection of highly compressed air would attain the 
object, not only in lifeboats, but in larger craft. 

The point of ejection is not given. I suggest that in 
a swall craft liable to violent motion, the outlet must 
be well under water, and pretty wellaft. I also sug- 
gest that the boat be provided with a fixed air pump 
to be worked by hand, so that the supply may at con- 
venient times be kept up. If the device be good fora 
boat, why may not an ocean steamer be supplied with 
an ejector on each quarter well aft, and so arranged 


that one could be operated at a time to help the steer- | 


A sailing craft may also be assisted by the pro- 
R. B. FORBES. 


ing ? 
cess indicated. 
Milton, Mass., July 2, 1886. 
—>< 6 +o - aa 
Photography of the Solar Spectrum, 


Tv the Editor of the Scientific American: 


In a communication to the Franklin Institute, which | 


you reprinted a short time ago (in Photographic Notes), 
I stated that some allowance should be made for the 
fact that the relative intensity of different portions of 
the lime light spectrum is not the same as that of the 


solar spectrum, but at the same time expressed a belief | 


that the difference was small. Further investigation 
of the subject proved that there is nore difference than 


I supposed. This difference does not affect the value 


of my original experiment as a demonstration of the} 
positive action of chlorophyl and eosine, and the ad-| 


vantage of their combination, but it does affect my | onl 
jand velocity. 


estimate of relative sensitiveness to different portions 
of the solar spectrum. I have, therefore, now made a 
photograph of the prismatic solar spectrum on one of 
my chlorophyl-stained plates, with the following re- 
sult. There appears a strong action throughout the 
entire visible spectrum, strongest in the red below C, 
strong throughout the violet, 
green, and weakest in the green-yellow. 


almost as blue, and 
The appear- 
ance of this photograph is therefore similar to that of 
the illustration published in the Journal of the Frank- 
lin Institule (July), where I stated that the chlorophy] 
negative of lime light spectruin was of such extraordi- 
nary intensity in the red that the contrasts in that 
part could not be brought out in a process plate. The 
sale comparison will probably hold good for a chloro- 
phyl-eosine plate, which should give a photograph of 
the prismatic solar spectrum of nearly uniforin intens- 
ity from about A to beyond H, with the weakest action 
near D. FRED. E. Ivks. 

Philadelphia, Pa., July 10, 1886. 

- — —>+o +e 
Aerial Navigation, 
To the Editor of the Scientific American: 

I see in your issue of June 12th that Herr Gas- 
windt which I infer to be 
cigar-shaped. He seems to consider the grand difficulty 
to be the wind. 


is constructing a balloon, 
Is such the case? I have always con- 
sidered that a cigar-shaped balloon will cleave the wind 
to a great extent. I have been working for some years 
past on this principle, and am now constructing a 
cigar shaped balloon, 200 feet long and 60 feet in diame- 
ter, which displaces about 20 tons of air. Iintend to 
run weighs two hundred 
This actuates a transverse shaft, 
which rotates four fans on each side, giving a forward, 


it with a gas engine which 


and fifty pounds. 


downward, or upward motion, and, by a simple appa 
These four mo 
tions are achieved by shifting one piece of mechanism. 


ratus, a rotary motion to the machine. 


The machinery weighs, exclusive of frame and engine, 
about twenty-five pounds. I expect to get a progres- 
I am not very fa- 
vorably impressed with the wind theory, unless Mr. 


sion of 100 feet at each revolution. 
Gaswindt includes the aerial currents in that category, 
as the wind is nothing but the rushing in of the lower 
currents to take the place of the warm air heated by 
terrestrial refraction or other caloric, and which rises 
to join the aerial currents where it is cocled. 

The field of of the will sake it 
out of the reach of these disturbing influences, and it 
will have to which 


have a general direction westward, although, as they 


usefulness balloon 


contend with the aerial currents 
io not travel as fast as the earth, a balloon would have 
therefore forward 
practically 


considerable movement as regards 
with that cur- 


If the earth moves at the rate of 


the earth, though it 
rent. To illustrate : 
1.000 miles an hour, and the current 3 miles high at 750 
niles in that 
in six hours. 


went 


the same direction, then a balloon in 


current will travel 


hese 


1,500 miles westward 
the 


The earth may 


upper currents are constant, winds being 
but factors in the terrestrial economy 
be regarded asa ball revolving rapidly in a gaseous 
fluid which the 
wheel running at a high rate of speed carrying with it 


‘Stratum of air which forms first an acute and then a 


earth parts with but slowly, or asa 


right angle, and finally merges in the general circula- 
tion. 


. : : | 
earth’s attraction for it is greatest, that 1s, at the point 


|under water. 


justed to remain stationary, the earth in its revolution 
| would recede from it, and would present the same sur- 


| face opposite the balloon twenty-four hours thereafter. | 
Now, the earth traveling at the rate of 1,000 miles an | 


| hour, and the retrograde movewent of the current be- 


ing 30 miles an hour near the surface of the earth, then | 


the velocity of the terrestrial current will be 970 miles 
|an hour. It is therefore the latter velocity which has to 
be overcome, and not the so-called wind, which is but 
| the difference between the terrestrial velocity and that 
| of the terrestrial current. 
This will readily explain why the later experiment at 
|the French aerial school did not succeed. I refer to 
the cigar-shaped balloon constructed with a propelling 
wheel in front. It can be understood that such a wheel, 
even with a velocity of 30 miles an hour, could not 
make any headway against a current running 900 miles 
an hour. If, therefore, Herr Gaswindt 
city of 40, 50, or even 100 miles an hour, he can scarcely 
solve the difficulty that way. 
F. FIELDING MACCAFFREY. 
. a 
A New Motor for Torpedoes and Lifeboats, 
| 70 the Editor of the Scientific American : 
In experimenting with motors of great velocity ap 
| plied to dynamos, I have discovered that steam or 
compressed air at a pressure of 150 pounds, conducted 
directly from the generator to a reaction wheel with- 
out any engine whatever, 
I have obtained up to 60,000 revolu 
tions per minute with the above pressure, but the 
consumption of energy was so large in a short time 
that I consider the reaction principle impracticable 
for ordinary industrial purposes. 

Recently, however, | have made new experiments 
By conducting the compressed air or 
steam through the hollow shaft of a screw propeller, 
directly inside of the blades and without any engine 
whatever, I have obtained such 
thaton the 7th of this month I made a communication 
to the Secretary of the Navy, with plans and specifi- 
eations, tending to the suppression of the air engine 
of the Wiftehead torpedo and the adoption of my sys 
tem of propulsion in its place. I received the fol- 
lowing reply: “It is thought that your plans might 
be effective if suitably applied to the Whitehead tor 
pedo; but as, so far, the navy has not been furnished 
with that weapon, it cannot make use of your device.” 

The compressed air motor of the Whitehead tor 
pedo is certainly one of the most ingenious pieces of 
machinery ever contrived; but it is both heavy and 
very costly, and raises the 
2,000, a large expenditure 
system I do entirely away 


attains a velo 


for a single shot. In my 
with the engine, and se 


| cure, in addition, a velocity equaled only by the flying 





arrow. 

With compressed air at two to three thousand 
pounds in coiled steel pipes, a lifeboat could be pro 
pelled for several hours between the shore and a 
wrecked vessel, and could cross the line of breakers 


with great rapidity, provided the crew and rescued 
passengers were suitably protected from the force of 
the waves. 

Numerous other useful applications of the reaction 
wheel will suggest themselves at once to any practi 
val mechanic. 

As allof the maritime powers are now experiment 
ing with the Whitehead torpedo, it is probable that 
in the near future the United States will also adopt 
a form of torpedo propelled by some improved sys 
In that expectation, | would like to record my 
newly devised system of propulsion, in order that the 


tem. 


priority of invention may not hereafter be disputed 

H. J. LEIGNEURET, M.D., 
Late Surgeon, U.S. A 

Henderson, Minn., June 27, 1886 

The Managemont of Petroleum Lamps, 
fatal 
saused by petroleum lamps, the Metropolitan Board of 
Works, 


suggestions as to the construction and management of 


In view of the numerous and other accidents 


London, England, have issued the following 


such lamps, which are founded on recommendations 
made by Sir Frederick Abel and Mr. Boverton Red 
wood, Chemist of the Petroleum Association, after in 
vestigating the causes of lamp accidents 

1. That portion of the wick which is in the oil reser 
tube of thin 


open at the bottom, or in a eylinder of fine wire gauze 


voir should be inclosed in a sheet metal 


such as is used in miners’ safety lamps (2% meshes to 1 
inch 
2. The oil 


of china or glass 


reservoir should be of metal, rather than 


3. The oil reservoir should have no feeding place nor 


This current has its greatest velocity when the | opening other than the opening into which the upper 


part of the lamp is screwed. 


causes; but at the limit of the main current there is | 


gives tremendous power 


a remarkable result | 


price of the turpedo up to 


4. Every lamp should have a proper extinguishing 
apparatus, 

5. Every lamp should have a broad and heavy base 

6. Wicks should be soft and not tightly plaited., 

7. Wicks should be dried at the fire before being put 
into lamps. 

8. Wicks should be only just long enough to reach 


| the bottom of the oil reservoir. 
| 9% Wieks should 
wick holder without having to be squeezed into it, 

10. Wicks should be soaked with oil before being lit. 
11. The reservoir should be quite filled with oil every 
| 


be so wide that they quite fill the 


time before using the lamp 
| 12. The lamp should be kept thoroughly clean, all 
oil should be carefully wiped off, and all charred wick 
and dirt removed before lighting. 

13. When the lamp is lit, the wick should be at first 
turned down, and then slowly raised 

14 
should 


Lamps which have no extinguishing apparatus 
put out The wick 
turned down until there is only a small flickering fame, 


be as follows: should be 


j}and a sharp puff of breath should then be sent across 
the top of the chimney, but not down it 

} 15. from 
| water and dirt, and should be kept thoroughly closed 


Cans or bottles used for o'l should be free 


These suggestions apply to ordinary mineral oil 
lamps, such as are generally used, and not to benzoline 
| or spirit lamps. 

- > <0 ee - 
Value of Sanitary Precautions, 
| According to the Annals of Hygiene, they have not 
Philadel 


Health Officer of the city receives 


| had a case of smallpox for one 


If the 


lhis morning mail 


year past in 


phia. in 


notice of a case of smallpox (sus 


pected), he at once sends word to the vaccine physi 


cian of the district to visit the suepected house and 


| neighborhood, and vaccinate all who are not evidently 
| 


well protected, by this operation, against the disease 


The agents of the Board are at once dispatched to 


|} thoroughly disinfect the suspected premises, and to 


| Saquire into and insist upon the premises being 
placed in proper sanitary conditions, Later in the 
) 

day the proper officer, when he reports, is sent to 


investigate the nature of the case reported. The re 
sult is that, whether the be 


vaccination and are secured, 


Cane 


swallpox or not, 
disinfection The neigh 
| bors of the doubtful case are sufficiently frightened 
to cheerfully submit to the 


| and as a grand and glorious result, this great city bas 


necessary precautions ; 
passed one whole year without a case of smalipox 
This can be said of very few large cities, if of any 
the world, 


ith 
| There never has been a time in the history 
jot this city when her preparations to battle with this 
that 
complished that which sanitarians always tell us can 


disease were 80 good, and we see we have ac 


be accomplished. We have dirty water at least ; we 
have badly paved streets ; we want sewers; but we 
jhave not had smallpox. We emphasize this fact, 


because it is encouraging to those who labor for the 
publie good, and it is the presentation of such facts 
| : 

|that will enable us to convince the people of the 


| beneficence of sanitation. 
| 


—> 1. o> eae 
Searlet Fever tn the Cow, 
Dr. James Cameron has reported the results of ob 


servations tending to show that 
a peculiar, hitherto undescribed, infectious disease 
of 


His attention was attracted to the subject by 


cows wavy suffer from 
and 
that consumers of milk these cows nay get scarlet 
fever. 
an outbreak of searlet fever which occurred ip 
tain district in and London, It 
the families in which the fever appeared used the milk 
the 


by the peculiar disease in question 


a cer 
near was found that 


from acertain dairy, cows of which were affected 
The disease is not 
to farmers 


its 


known 
but 


exactly a new one, being as * sore 


‘* blistered teats,” ete nature has not 
In 


erythema matnmillarum 


teats, 
been recognized eterinary text-books it is spoken 
of Dr 


lieves it to be a specific contagious affection occurring 


1s Cameron be 
usually in the first instance among newly calved cows 
and capable of being communicated to healthy cows by 
the teats with virus conveyed by 
The disease 


and is characterized by general 


direct inoculation of 
the hands of the cowman may continue 
from four to six weeks 
short 


constitutional disturbance, a initiatory fever, a 


dry, hacking cough, sometimes quickened breathing 
sore throat in severe cases, discharges from the nostrils 
and eyes, an eruption on the skin round the eyes and 
hind quarters, vesicles on the teats and udder, altera 
tion in the quality of the milk secretion, and well 
marked visceral lesions 

As it is 


be disseminated 


we believe, that searlet fever may 
the 


of Dr. Cameron's observations are at once apparent. 


admitted 


by milk importance and interest 


Scarlatina has been described by Professor Harlow as 


affecting the cow, but the clinical description given is 
more like that of purpura hwemorrhagica.—-Medical 
Record 


><a 
To make bay ram from the bay oil, take 10 flnid 
of finid 

z 


Ounces ether 4 


drachms oil bay. 1 drachm oil of 


2 fluid 


2% gallons water 


piments 


acetic gallons alcohol, and 


Mix, and after two weeks’ repore, 


filter. 







































































































































54 





THE PETROLEUM OIL WELLS OF BAKU. 
We have at different times described the great estab- 
lishment of Messrs. Nobel Brothers, at Balakhani, ad 
jacent to Baku, and the operations conducted there. 


Scientific American. 


safe—even safer than coal, the danger of which we 
have had experience of not long since. It would thus 
be cheaper than coal, safer, and its use would be con- 
ducive to the comfort of passengers and all on board 


The boring of oil wells, the pumping, refining, and | ship. 


other processes, are not the only task which the petro- 
leum industry of Baku has tocarry out. The transport 
be accom 





of the article to the consumer has also to 
plished. It is known that for many centuries past there 
has been more or less trade in naphtha with Persia and 
other neighboring regions. The great problem was to 
get the oil into Russia, and send it into all the princi 
pal towns of that widely extended country. The dis 
tant position of Baku made this a most difficult under- 
taking. ‘The oil has first to be sent in steamers to As- 


trakan ; but at the mouth of 





A Good Idea, 

In various parts of one of the largest Philadelphia 
printing establishments, the following fire rules are 
conspicuously posted: ‘No smoking allowed. Fire 
buckets must always be kept filled. All rags in use on 
the presses must be hungup, Rags not in use must be 
removed from the building daily. All waste paper 
must be collected and removed before closing.” If 
such rules were posted and enforced in all the manu- 


[JULY 24, 1886. 
Cosmopolitan Geology. 

The great desirability of having the systems of nom- 
enclature and cartography employed by the geologists 
of the different countries of Europe not only compara- 
ble with each other, but also with those in use in Ame- 
rica, led, some years ago, to the formation of the Inter- 
national Congress of Geologists, whose third session 
was held at Berlin during the past fall. From the re- 
| ports of the work of the Congress recently published 
| by the American Committee, under the direction of its 

secretary, Dr. Persifor Frazer, it appears that while 
the results of these conferences are as yet only pro- 
| visional, there is every reason to believe that some sys- 
| tem will eventually be decided upon which will be 
| sufficiently comprehensive to satisfy the conditions im- 
posed by the geology of the 





| 








the Volga, owing to its shal 
low water, a transshipmentin 
to barges has to take place. 
Some of the oil is sent on by 
the river, but the greater part 
railway. 
form 


is transported by 
Trucks of 
have been made for this pur- 
pose, and they are now to be 
seen at all the principal rail 


a peculiar 


way stations of Russia, 
Nobel 
brought all 


Brothers, 
who have the 
science of Kurope, as wellas 
the experience of the Ameri 
cans, to the 
facture of the oil, have also 
earried their ability and en 
ergy into the organization of 


Mexsrs. 


bear on manu 


transport. They have a 
splendid fleet of iron serew 
steamers, fitted up with 


tanks, which carry the oil to 
the Volga, with barges car 
rying it on to Tzaritsin. At 
this town they have a large 
depot, from which they send 
the oil 
all the principal towns. By 
these they now sup 
ply the whole of Russia, says 
the [dlustrated London News, 
to which we are indebted for 
ent and description, and the 


by rail to depots in 


THeCADK 


American oil has been entire- 
ly driven from that country. 
They have begun to extend 
the supply into Germany ; 
and it may be looked upon 


as only a question of time 





when a great part of Kurope 
receive its petroleum 
from Baku. Among many 
projects connected with this 


will 


new industry is the proposal 
to lay a pipe, to act like a 
Baku to the 
thus to de 
Poti or Ba 


siphon, from 

Black Sea, and 
liver the oil at 
toum, and by steamers thence 
to carry it not only over the 
but over the 
The cost of 
would be 


Black Sea, 
Mediterranean. 
such a pipe line 
great, for the distance is over 
so, at present, it is 
but, if the 


supply of petroleum at Baku 


500 miles ; 
ouly talked about ; 


continues in undiminished 
this is likely to 
become an accomplished fact 


quantities, 


at no distant date 

Petroleum oil is now largely 
a fuel to the 
steam boilers in the Caspian 


used as heat 








steamers, The oil is brought 
to the furnace by one pipe, 
from a tank, 
pipe brings steam from the boiler; the oil is poured | 
the blast of and is | 


thereby pulverized or 


while another 


into high pressure steam, 
blown into minute particles, 
which become a sheet of flame underneath the boiler. 
if a sufficient supply of this fuel could) be procured for | 
our ocean-going steamers, any advantages could be | 
Among these may be noticed that it 
ton of astatki—the 


is equal to about 


derived from it 


occupies less bulk than coal; a 


Russian name, which means * dregs” 
two tons of coal; but on the Caspian a ton of astatki! 
is about thirty or forty times cheaper than the ton of 
coal, The furnaces burning this material require no 
stoking, thus saving hands; to vessels going through 
the Suez Canal and the Red Sea, and in all tropical 
the the 


The disagreeable process, more particu- 


seas, this would end well known horrors of 


stokehole. 
would be done 


larly to passenger ships, of * coaling” 


A FOUNTAIN OF PETROLEUM OIL, BAKU, RUSSIA. 


facturing establishments and all the storehouses of the 
country, there would be fewer fires in number, and 
the destructiveness of the few would be materially re- 


| duced. 


ae —— 
New Steel Works. 

It isan eneouraging sign that Carnegie, Phillips & 
Co., of Pittsburg, Pa., have commenced work on the 
new steel plant which they will erect adjacent to their 
present works in Homestead, the Pittsburg Bessemer 
Steel Works. The plant will consist of four 30 ton 
open-hearth furnaces, a plate mill, and a shearing de- 
partment. The furnaces will have a total weekly ca- 
pacity of 900 tons of ingots, and will occupy a building 
350 feet long by 150 feet wide. One train of rolls will 
be erected, and will be capable of roliing plates 115 to 
120 inches wide and 14g inches thick. The rolling de- 


several continents. The es- 
sential differences bet ween the 
local subdivisions of the rock 
formations of Europe and 
America are too great to per- 
mit the adoption of any sys- 
tem covering them all, and it 
is not the intention of the 
scheme now proposed to in- 
clude more than the grand 
geologic divisions which are 
recognizable the world over. 
It is, however, highly import- 
ant that these shall be gene- 
rally comparable, and that 
the terms employed for their 
designation shall have equiv- 
alent meanings in all coun- 
tries. A very difficult part of 
the work of the Congress, and 
one that has required much 
discussion to reach even the 
present tentative results, has 
been in deciding upon the line 
of demarkation which shall 
separate the several groups, 
systems, and series. Two 
formations, which in one land 
are separated by decided un 
conformity, may, in another, 
pass into each other by in- 
sensible gradations, and it 
then becomes a difficult ques- 
tion to decide what conditions 
shall constitute the true line 
of division. 

The tendency of modern 
geologists to depend upon 
paleontological rather than 
structural grounds for the 
final classfication of our rock 
systems has scarcely lessened 
the difficulty, since the dis- 
tribution of fossils is by no 
means regular. The ultimate 
decision of the Congress was 
that, in spite of some local dis- 
crepancies, a distinct division 
of the formations with sharp 
lines of demarkation would 
be productive of less confu- 
sion than a more flexible sys 
tem. Throughout the entire 
proceedings, the voice of the 
minority received as much 
consideration as possible ; and 
though the results now pub- 
lished do not represent the 
unanimous judgment of the 
Congress, they are probably 





as near an approximation as 
the nature of the case permits. 

At the next session, to be 
held in London, the final de- 





termination upon a system 
of nomenclature will proba- 
bly be reached, and such 


changes in the color scheme 
be made as the experience gained during the inter- 
val shall dictate. ‘The publication of an elaborate 
geologic map of Europe according to the international 
system makes it highly desirable that the forthcoming 
map of the United States shall, if possible, be publish- 
ed in conformity with the same system. Dr. Frazer 
| has issued a small map of Chester Co., Pa., colored in 
| this manner, and the efficiency of the color scheme will 
| be further tested on a selected area, with a view of its 
adoption in the work of the United States Geological 
Survey. 
| 





memes _— — +o +a emma 


ProF. Lona, of the Illinois State Microscopical Soci- 
‘Taking all 


| ety, after repeated experiments, says: 
i things into consideration, I am forced to believe that 
| we have no absolutely certain method of distinguishing 
| between butter and some of its substitutes ; and that, 


away with ; and, of course, there are no ashes to raise partment will occupy a building 250 feet long by 90 feet | of all methods proposed, the microscopic are, perhaps, 


and throw overboard. 


In proper tanks it is perfectly | wide. 


the least reliable.” 
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POLARIZED LIGHT. 


APPARATUS FOR EXHIBITING WIDE-ANGLED CRYSTALS. 


BY GEO. M. HOPKINS. 


IV. 


The only simple device for exhibiting the rings and 
brushes of wide-angled crystals is the tourmaline tongs 





POLARISCOPE FOR EXHIBITING WIDE-ANGLED CRYSTALS. 


of the kind commonly employed by opticians for test-| Turning the crystal in its own plane produces differ- | 
but the dark color of online| 
tourmaline renders a polariscope of this kind objec 


ing spectacle lenses ; 


tionable. 


A system of lenses devised by Norremberg, and im | and examined in the instrument with the analyzer ar 


proved by Hoffman, is at present employed for observ Crystals | vention of the valve to a steam engine is said to have 


ing the phenomena of wide- 
crystals ; but it 
some difficulty to 
secure exactly such lenses as 
are required for the appara 
by Hoff 
man. Very good results, how 


angled is a 


matter of 


tus as constructed 


ever, may be obtained by the 
employment of lenses design 
Refer 
ence is made to the hemisphe 


ed for other purposes. 


rical condensing lenses used 


by microscopists, and ordi 
nary meniscus (periscopic) 
spectacle lenses. Six lenses 


in allare required. The con- 


verging and collecting sys 
but 
they are oppositely arranged 
with 

In the 
systems are adapted to a Nor 


tems are exactly alike, 


each other. 


the two 


respect. to 

present case 
reinberg doubler substantial- 
ly like that described in the 
last article of this series, the 
difference that 
the instrument now illustrat 


main being 
ed ismade principally of me- 
tal. 

The tube of the upper sys 
tem of lenses is prolonged up 
ward beyond the upper lens 
Nicol 


or other analyzer, 


to receive a prism, EK, 


which 


tube arranged to revolve in the outer tube 
The lower system of lenses is contained by a tube) right, and others to the left to produce like results 











is mounted in a short 


fitted to the stage of the doubler. 


The arrangement 
of the lenses and analyzer is shown in Fig. 2. Thetwo| handed, according to the direction in which the ana- 
systems of lenses being alike, a description of one will| lyzer is required to be turned, | 


answer for both. The object, A, to be observed is held 
between the adjacent ends of the two tubes in the uni 
versal holder shown in Fig. 1. 
The lens, B, next the object is nearly a hemisphere, | spirals are shown in Fig. 
diameter and three 
lens, ©, 


By superposing a right 


about eleven-sixteenths in. in 
eighths in. focus. The second 
(periscopic) spectacle lens of 3 in. 
is arranged with the concave face one-six 
teenth in. from the convex side of the hemi > 
Beyond the 3 in. meniseus, 3%¢ in 


fc CUS, 


sphere. 
distant, is placed a bi-convex spectacle lens 
D, of 4in. focus. The 
tubes are niade dead black by the applica 
tion of a varnish formed of lampblack, and 
which only a trace of shellac 


inner surfaces of the 


alcohol in 
has been dissolved. 

The tubes may have any suitable diame 
ter, and the proportions of the doubler may 
be about the same as indicated by Fig. 1 
The tubes 


are one-half size 


which is one-quarter actual size. 
and lenses shown in Fig. 2 
The exact proportions, except as to the focal 
lengths and distances apart of the lenses, are 
immaterial. The 
must produce a very convergent beam of 
light, while the upper system is arranged 
to collect the rays after they pass through 
the crystal, and bring them within the range 


lower system of lenses 





of vision. 

The angle between the optic axes in some 
crystals is so small as to permit of seeing 
them readily. Niter and carbonate of lead 
are examples of such crystals, but there are 
other crystals whose angle is so great as to 
render it exceedingly difficult to exhibit 
them, and in some crystals the angle is so 





wide as to render it impossible to see both 
The only method of exhibit 
ing them is by tilting the crystal first in one 
direction and then in the other, and viewing 


axes at once. 


them separately. 

Figs. 3 to 8 inclusive represent the figures 
shown by several crystals in the instrument 
illustrated. The 
made directly from the objects by the aid 
of the instrument, ure correct in form and 


drawings, having been 


proportion, but the beautiful coloring is 
necessarily absent. 

Fig. 3 shows the rings and brushes exhib 
ited 
polarized light, with the polarizer and an 
With, the polarizer and an 


by calcite in a convergent beam of 


alyzer crossed. 
alyzer parallel, the dark cross is replaced 
by a white one. 
Niter is shown in Fig. 3 as it appears 
when the analyzer is crossed. With the an 
alyzer parallel with the polarizing plate, the 
light 





TUBES OF POLARISCOPE. 


Ones 


dark brushes are replaced by 


ent effects. many useful inventions 


issued to 


ranged at an angle of 45° with the polarizer. 





CALCITE HEMITROPE. 


QUARTZ POLARIZED CIRCULARLY 


AIRY’S SPIRALS. 


inner | o: ,aartz vary in their effects on the polarized beam, | and also the advantage 


some requiring the turning of the analyzer to the 
practical form and made 


this reason the plates are called right or left | tically working machine 


For 





quartz, the beautiful spirals discovered by 
named after their discoverer, may be exhibited 


a meniscus | position of a quarter wav 


In Fig. 5 is shown a figure produced by a slice of | some boy genius, and the 
quartz cut at right angles to the axis of the crystal, | show that quite a number of 
minors through 


hand quartz on a left hand 
Airy, and 
These 


6. 


In Fig. 7 is shown the figure produced by the inter 


e mica film between the pol 
arizer 
quartz viewed in the in 

This altered 


and a plate of 
strument 
appearance is due to 
circular polarization, a 
phenomenon readily un 
derstood on reading the 
literature of the subject, 
but requiring an ex 
planation too elaborate 
for the space at com 
mand. 

Calcite polarized cir 
cularly shows singularly 
broken up and disjoint 
brush-like 


cross being absent ; and 


ed rings, the 


when analyzed circular 
ly, or viewed through a 
quarter wave plate, as 
well as through the an 
alyzer, the rings appear 
perfect, and there are 
no transverse markings 

Fig. 8 shows the intri- 
cate figure produced by 
a calcite hemitrope, or 
pair of crystals arranged 
angles with 
Somewhat 
similar tigures are pro 


at right 
each other. 
duced by crossed plates 
of mica, 

The following is a list 
of some additional ob 
which 
viewed in the instru 
Sulphate of nick 
el, sugar, aragonite, bi 


jects may be 


ment 
chromate of potash, 
chrysoberyl, chrysolite, 
topaz, anhydrite, 
Instead of employing 
the 
ler for polarization, the 


Norremberg doub 


lower tube may be pro 
longed, and a large Ni 
col prism inserted and 
like 


arranged the ana 


lyzer, 


LONGITUDINAL SECTION OF 


— ——+o- oe 


Boy tnventors, 
There are a good 
which are the outeome of 


records of the Patent Office 
have been 
The in 


patents 


their guardians, 


been made by a mere boy 
The story runs that New 
commen s engine was in @ very 
incomplete condition, from 
the fact that there was no 
way to open and close the 
valve except by means of 


levers operated by hand. He 


set up a large engine at one of 


the mines, and a boy (Hum 
phrey Potter) was hired to 
work these levers. Although 
this is not hard work, yet it 


required his constant atten 


tion. As he was working the 
levers he saw that parts of 
the engine moved in the 
right direction and at the 
BANG time he had to open 
and close the valves He 
procured a strong cord, and 
made one end fast to the 


proper part of the engine, and 
the end to the 
lever, the had 
of seeing the en 


valve 


other 
and boy 
satisfaction 
gine move with perfect re 
gularity of motion. A short 
time after the foreman came 
around, and saw the boy plas 
ing marbles at the door 
Looking at the engine he saw 
the ingenuity of the 


of his The 


boy 


invention iden 


suggested by the boy’s inventive genius was put ina 


the steam engine an automa 


—~—> + 0 +o 
HYDRAULIC mortar.—1 of Portland cement, 2 of sand. 
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DECISIONS RELATING TO PATENTS. 
U.S, Clreult Court, 
THK ALABASTINE COMPANY 08. PAYNE. 
Motion to dissolve injunction. 
Coxe, J.: 
The complainant is the owner of Letters Patent No. 


161,591, granted to Melvin B. Church, April 6, 1875, for 


an improvement in calcimine, 

The inventor in the specification says : 

{ take of pulverized 
and of white the glue having been 
previously dissolved in hot water. When this glue, 
thus is cold, | stir it into the gypsum in 
any suitable vessel, adding thereto from time to time 
sufficient cold water, until the mixture has the con- 


glue one pound, 


dissolved, 


sistency of mixed paint for priming coats, when it 
may be laid on the wall with a brush, where it sets 
slowly, affording a hard, dead smooth surface that 


will not rab off, and is much cheaper than the cal- 
cimine which has whiting or zine for the body. 

The claim is for 

A caleimining compound adapted to be used with | 
brushes, pulverized calcined gypsum, 
water, substantially as de- 


composed of 


dissolved glue, and cold 
seribed 

It is conceded by the defendant that this patent is 
valid, or, that he is not in a po 
The question of infringe 


is alone involved, 


accurate, 
itw validity. 


to be more 
sition to deny 
ment therefore 


The defendant has sold to consumers in this district | 


” 


a compound known as “ anti-kalsomine,” composed 
of pulverized calcined gypsum and white glue, manu- 
factured and sold to him by 
Rapids, Michigan, of which Melvin B. Church, 
patentee, is manager, 
Chureh for years, 
complainant corporation, 


Grand 
the 
priine 
tendent of the 
manufacturing 


president, general and | 


mover wits as superin- | 


engaged in | 


which he then 
proclaimed was protected by the patent in contro- 
Having disposed of his patent to the com- 

and severed all with his former 
through the medium of 
engaged, to the great injury of 
the complainant's business, in selling anti-kalsomine 


‘alabastine,” 


versy. 
plainant connection 


associates, Church is now, 


the new corporation, 


The question to be determined is whether, keeping 
in view the past relations of these parties, the plea 
of non-infringement should now be accepted by the 
court 

It is contended that one who sells a dry mixture of 
pulverized caleined gypsum and glue, even though he 
subsequently reduces it to a liquid eondition by the 
addition of hot water first and cold water afterward, 
does not practice the invention. 

The defendant sells the gypsum and glue put up in 
packages, upon which are printed directions, to which 
to refer in detail, 
to say that, mutatis mutandis, they follow quite closely 
the formula of the patent. The liquid thus pro- 
duced for upon the wall is almost the 
exact counterpart of that described and claimed in the 
patent. With this product alone before him it would 
difficult task, even for an expert, to say how it 
was produced the former or the latter di- 


it is Unnecessary 


ready use 


bea 
whether 
rections were followed. 
fn selling a compound which he knows cannot be | 
practically applied without making the user a tres- 
the defendant, within the doctrine of the fol- 
renders himself an accessory to 
The Ruinford Chemical Works vs. 
2B. & A., 351, 368 ; Cotton Tie Co. vos. Simmons, 
S., 80,94, 95: Tilghman vs. Proctor, 102 U. 8., 
Railroad, 2 Wall, Jr., 356, 359; 
Blatcehf., 65; Woodward bs. 
Morrison, 1 Holmes, 125; Bowker vs. Dows, 3 B. & A., 
Beyer, 26 Fed ai.. 450. 
’arties should not be permitted to evade the law by 


passer, 
lowtng authorities, 
the infringement: 
Hecker, 
106 | 
W07, 728; Goodyear vs. 
Wallace os. Holmes, 9 


SIS: ‘Travers vs 


is the 
in its in- 


such proceedings as these 


the 


papers disclosed. It 


clear duty of court to arrest the wrong 
ception. 


The motion to dissolve the injunction is denied, 
_>+ 2+ nena 
Railway Hrakes, 

The following is from the recent report of the Cotn- | 
mittee on Driving Wheel Brakes, read at the recent 
convention of the Railway Master Mechanies’ 
Boston, Mass. 
cussion of the value and suitability 


Associa- | 
tion, 
of any of the me- 


Northern District of New York, 


calcined gypsum nine pounds 


a company located at | 


and selling a compound known as | 
insisted and publicly | 


: : : rita used if it will result in producing this difference in touch 
a compound almost exactly identical with alabastine. | 


further than to} 


A thorough and satisfactory dis- | 
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sinall, and the relative motion is not that of one sur- 
face rubbing past another, so that it is quite proper to 
ray that at the actual point of contact between circle 


moment at rest with reference to eac 
they are moving at equal and similar speeds, 

Hence, the positive resistance of motion, due to the 
contact of wheel with rail, may for our purpose at least 
be considered nil, as long as ordinary conditions pre- 
vail. Butthe primary object in the application of 
brake resistance is to disturb these ordinary conditions, 
so that the touch of wheel on rail, instead of being a 
| rolling and therefore almost frictionless contact, shall 
become that of sliding or rubbing at very low velocity, 
thus securing the highest coefficient of frictional res st- 
ance possible between two given metallic surfaces mov- 
ing on each other, and achieving the final result of 
bringing the train to rest in the shortest time and dis- 
| tance. 
| For with engine and train in motion, all that we can 
do to bring it to rest is to create additional friction ; 
}and that of the brake block on the tire is only a means 
| to an intermediate, most necessary, but (as our Patent 
| Office shows) not self-evident end, viz., the creation of 
friction between rail and wheel, the two surfaces that 
are in rolling (or equal speed) contact, but that must be 
| put into slow sliding contact ; for, although the slid- 
|ing friction of block On tire will soon destroy the cen- 
| trifugal motion of wheel and axle, centrifugal force 
|forms but asmall fraction of the momentum tending 








| to keep the mass in rapid horizontal movement. 

We need not go to the mathematical labor of getting 
| the square of the center of gyration of a hollow spoke 
| cast wheel (which would be necessary for any close 
| comparison), but it can safely be said that in the worst 
| case the centrifugal power in the wheels (tending by 
| their rotative contact with rail to keep the train in mo- 
| tion) is, at any speed, but from 5 to 7 per cent of the 
| total momentum or power requiring to be neutralized 
| by the opposing brake ; the remainder of the brake 

force, if properly employed, is used in producing slid- 
‘ing at low velocity, or destroying rolling contact be- 
| tween tire and rail, this being its main and legitimate 
|duty. Therefore, any force or mechanical combination, 
|other than the application of brake blocks, may be 


| between tire and rail; as our object is to change the 
contact from rolling to sliding, yet at the same time 
| keep the sliding velocity exceedingly low, because the 
lower the sliding speed the greater the frictional resist- 
lance. It is now self-evident why we endeavor to avoid 
skidding the wheels ; as, when that is done, although 
tire is certainly sliding upon rail, the velocity of this 
sliding is high and the coefficient of friction corre- 
spondingly low, and the resistance to neutralize the 
momentum of the train is low. 
Thus the locking of the wheels, although it looks so 
| effective in the eyes of a green employe, and has often 
been the object aimed at by quite as verdant a pat- 
entee, is a gross mistake; in effect not only injuring 
rail and tire, but absolutely lessening the frictional re- 
sistance between them, which is all we have to depend 
ote The maximum is attained when the wheel is 
revolving witha peripheral speed almost but not quite 
equal to that of the train, and no further resistance to 
motion with the modern train equipment is possible. 
Our object, then, in the application of brakes is to at- 
| tain just this slight difference in the nature of the 
| touch between tire and rail ; 
less is a defect. 

The answer to the committee's query, ‘‘ Should brakes 
be applied to the wheels of all engines ?” show an over- 
| whelming majority in favor of the application of brakes 
jon all engines. Mr. Lockwood lent us the official Board 
of Trade returns for 1884, showing in Great Britain a 
total of 4,177 locomotives so equipped. 

On the general question as to the coupling up of the 
brake gear throughout the whole train, its automatic 
jaction on drivers, or whether it is advisable to allo 


more we cannot get, and 


conductor to apply brakes on drivers, opinions vary 
much; but there is ageneral feeling in favor of engine- 


and line these extremely limited surfaces are for the | 


then, if brake blocks be applied to wheels when car is 
actually empty, the effect would be to promptly skid 
them. Hence, if the engine brake is designed to utilize 
the whole of the weight of engine and tender, and the 





| after the brakes have gone on automatically, move with 
a higher speed than the front end, and eventually col- 
lide. Such a rear pitch-in could only take place when 
the brakes on engine and front cars utilized for resist- 
ance to motion a greater percentage of the total dead 
weight resting on the braked wheels than was utilized 
on the rear portion. Some engines have blocks on all 
wheels, and tank engines lend themselves readily to 
such arrangement ; but care should be taken to arrange 
the leverage so as not to utilize the whole insistent 
weight, if the application is to be automatic. 

To the somewhat crude question of What percentage 
of weight on drivers should be utilized ? one reply says 
from 7 to 10 per cent; another, 45 per cent on engine 
and tender, with 100 per cent on cars ; a third, 50 to 60 
| per cent ; a fourth, 80 per cent; a fifth, 75 to 90 per 
|cent ; a sixth, 95 per cent ; andaseventh, say twice the 
| weight on drivers, or 200 per cent. Captain Galton’s 
| experiments—which are now classic—prove that speed 
}is the most important factor in this equation, 200 per 
|cent being safely used at high speed of 50 or 60 miles 
| per hour without skidding the wheels, but the pressure 
liuust be lessened as the speed lessens if skidding is to 


| be avoided. 





BRAKE SHOES. 

In the matter of brake-block shoes, their substance, 
size, and shape, six are in favor of cast iron, seven of 
wrought iron, and the American C oupany t say 95 per 
cent are of wrought iron. Mr. Webb says: ‘‘ The best 
results we obtain from wood blocks when they can be 
conveniently applied. ‘Those we have in ordinary use 
are of English poplar, about 18 by 3% in.; 
perforated with fine 144 in. holes, which are afterward 
filled with a mixture of resin and sand;” and Mr. 
Johann, while preferring wrought iron, has obtained 
excellent results from a head filled with hard wood 
blocks. The Eames Company say that material is to 
be preferred which yields the quickest stop, with due 
regard to economy, durability, and effect upon the 
wheels. Cast iron presents a greater frictional resist- 
ance than wrought iron, much as it granulates and re- 
tains a certain degree of roughness throughout al! life 
of the shoe, instead of becoming smooth and polished, 
as the case with wrought iron. 

The wear upon the tires is undoubtedly greater with 
the cast iron than with wrought iron, but this is the 
necessary result of its greater braking efficiency. The 
more effective the brake, the greater the wear of both 
shoe and tire. The same principle of efficiency applies 
to the comparative cost of the two materials. The 
wrought iron shoe has a longer life, and, independent 
of the work performed ; is cheaper, but when the actual 
braking power furnished by each is taken into account, 
cast iron is the most economical. 

As to amount of surface, the American Company ave- 
rages 60 sup. in.; two replies give a maximum of 88 in. 
and one a minimum of 36in., or a difference in length 
varying from 22 in. to9in. The Eames Company say 
they favor the greatest length of shoe that can be con- 
veniently applied. The longer the shoe, the less frequent 
the replacement; the frictional resistance being the 
same whatever the length of the shoe, the greater the 
surface of the shoe, the greater the distribution of the 
wear and consequent life of the shoe. The same prin- 
cipleapplies also to the thickness of the shoe,the thicker 
the greater the durability. Asaimatter of practice, 
having regard to all these points, we make our shoes of 
a length equal to three-fourths of the radius of the 
wheel. Our experience is opposed to the use of chan- 
neled shoes, because of their liability to cut into the 
tire. But it is an have shoes fixed 
well over the flanges, and five replies indorse this lat- 
ter statement. 


the face is 


advantage to 


—> + 6 + a - 


New Fire Damp Indicator, 


Atarecent meeting of the Physical Society, Lon- 








men having the opportunity to apply the whole brake 
power, restricting the application by 
cars or a car and tender only ; that is, rear 
should have the opportunity of applying brakes on 
| driver while the engine is under steam. | 


conductors to 
no one in 


‘Is there any danger in using a powerful brake at 
| front end only ?” 

It is satisfactory to find not asingle case of ‘niiidia’ 
due to the application of drive brake only is recorded 


ehanical appliances for securing brake power is possi- lin the answers received, while 18 state definitely that 





ble only 
nature of frictional resistances as shown by experi- 
ment; and the most important point to be borne in 


mind is the difference in the character of sliding and 
rolling frietion, 

Sliding friction (hat of all shafting and axles in their 
journal boxes, and cross heads on slide bars) is a vary 


ing but always large and measurable quantity, com 
paratively low in amount as velocity diminishes. 

In the rolling of a eylinder 
surfaces are not as perfect as those usually provided 
for sliding, the frictional resistance resulting is very 


| ful resistance forward of the moving body, no attention | 


‘sidering this latter case, it should be remembered that 


; : ls 
after a clear conception is obtained of the} in their opinion there is no danger. 


What percentage of the total weight of the engine 
can effectively and safely be utilized for brake resist- 
ance ? If there is no risk or danger in locating a power- 


to this question is necessary unless the brake is auto 


matic in application when the train separates. In econ 


it is not judicious in arranging the lever proportions 


or empty weight ; otherwise, if arranged to take advan- | 
tage of the increased weight when more or less loaded, 


| don, 
| William Ackroyd, 


| great advantages, that 
| lamp, being produced within a vacuum, 


the following, by Messrs. Walter Emmott and 
was read: The Royal Commission 


on Accidents in Mines point out in their recently 


}issued report, as a serious objection to the use of the 


electric light in mines, notwithstanding its many 


the light of an incandescent 
cannot ad 
device for the indication of 
given by the Davy, for example. 
present apparatus is the outcome of an 
overcome this difficulty. It 
descent lamps, 


mit of any 
such as is 


firedamp, 
The 
attempt to 
two incan 
one with colorless and the other with 
and the circuit 


consists of 


red glass, is sO arranged that in an 
ordinary atmosphere the colorless lamp alone shines, 
but in firedamp this goes out 


illuminated 


and the red one is 


This is effected in a simple manner by 


|the motion of a mercury contact occupying the lower 


part of a curved tube, one end of which is open and 


the other connected with a porous pot of unglazed 


on a plane, even if the} for any cars to count upon utilizing more than the tare | porcelain, the motion of the mercury being due to the 


increased pressure in the porous pot occasioned by 


diffusion. 
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VOLCANIC ERUPTIONS IN NEW ZEALAND. 

The details of the terrible eruption in New Zealand 
during the month of June, which have just been re- 
ceived, show it to have been one of the most disastrous 
The voleanic disturbances were confined 
This has an area of 


on record. 
to North Island or New Ulster. 
about 44,000 square miles, or alinost equal to that of 
the State of New York. It is the second largest of the 
group. About one-tenth of the surface is covered by 
mountains, the highest peaks of which are either act- 
ive or extinct voleanoes. The northern part of the 
island is noted forthe extreme beauty of its scenery, 
the Auckland lake district being a favorite resort for 
tourists. The greatest volcanic activity seems to have 





WEDGE PARADOX. 


been felt in this part of the island. At Tauranga, on 
the Bay of Plenty, violent earthquakes followed each 
other in rapid succession on the morning of the 9th of 





June, and were accompanied by showers of fine dust. 
In the neighborhood of Rotona, the severity of the 
shocks was such that many believed the island would 
sink into the sea. 

The sensation experienced is said to have been fear- 
ful beyond description. After the first shock, the in- 
habitants rushed frantically about in all directions. 


With the seeond shock the entire country was illumin- | 
Mount Terrawerra, on the | 


ated by the voleanic fires. 
shore of the beautiful lake of that name, was the first 


: : on 
crater to break forth, but in a short time the entire 


Paersa range was ina state of active eruption, hurling 
lava and stones over the surrounding country. The 
extinet voleano of Ruapehu, which rises to a height of 
1,100 feet near the center of the island, resumed its 
activity for the first time in tradition. 








two days, turning day into night and totally destroying 
a large number of native villages. Wairoa was cover 
ed to a depth of ten feet with dust and ashes, 

The loss of life was considerable, and included a 
number of English residents. Those 
who escaped were driven frantic with terror. Many 
were buried alive by the volcanic dust and scoriw, An 
old Maori chief hada remarkable escape. He is stated 


of the natives 


to have been dug out alive after an imprisonment of 
104 hours. The destruction of the pasture by the dust 


and mud was so extensive that many cattle have been | 


starved, and great distress exists throughout the entire 
lake district. Nearly all vegetation has been blasted 
by the poisonous vapors, dust, and the mud of blue 
clay ejected from the voleanoes. The aspect of the 
country has been changed, and several of the lakes 
been transformed into mud baths. Many of the build 
ings which escaped being buried have been crushed 
by the weight of the falling mud. 

The effects of the eruption were felt for some distance 
at sea. The steamship Southern Cross, bound for 
Auckland, experienced an fatal 
dust on the morning of June 10, the day following the 
earthquakes. From 5 to 10 o'clock there was complete 
darkness, and balls of fire constantly played around 


almost downfall of 


the mastheads. The men being unable to stand the 
blinding showers of dust, the vessel was put about and 
stood away to the north, but it was not until 11 o'clock 
on the following morning that the dust was left be 
hind. 
~ + oe 
WEDGE PARADOX AND FALLING AND PROJECTFD 
BALL. 
T. O CONOR SLOANE, PH.D 

The general action of a wedge is well known. It 
forces apart surfaces between which it is driven. If, 
on the other hand, it has smooth sides, the reciprocal 
action may take place. When placed between two 
opposing faces that are pressed together by a constant 
force, and left to itself, it may, by their action, be vio 
lently expelled. The schoolboy’s trick of shooting an 
orange seed from between his finger and thumb by 
compressing it violently, so that it flies out, is a good, 
though not very refined, illustration of this principle 
The slippery sides of the seed help the action. Holmes 
also alludes to it in deseribing the toughness of the 
‘“*settler’s elm: 


” 


“ The wedges flew from between its lips, 

Their blunt ends frizzled like celery tips 

The reciprocal has come to be as well recognized as 
its original. 

If, however, a wedge is placed between two surfaces 
that constantly tend to approach each other, and the 
conditions are so arranged that when the wedge moves 
apparently the wrong way the surfaces will come closer 
together, then the wedge will act in this paradoxical 


mn , 
The scene was | manner. 





| 
|drawing must be provided, and also two cylinders or 


rollers. Cotton spools, or even two pencils, may be used 





as rollers. The apparatus is pow put together as shown 


in the illustration. The wedge is introduced between 
the hinged boards, a roller being placed above and be- 
low it. It is placed so far within their opening that 


the angle that the boards make with each other is 


| #reater, or of more degrees, than is the angle of the 


| 





FALLING AND PROJECTED BALL, 


wedge. The thin end of the wedge, supported in one 


hand, projects outward from the opened boards, and 





pressure is applied to the uppermost one, In accord 


with general rules, this, it would seem, should 


But, on the coutrary, it will 
be found that it drives it outward, in opposition to the 


ance 
draw the wedge inward 
The latter is forced outward, so 


normal movement, 


that its thicker parts are brought between the rollers, 
The ordinary action of the wedge is complicated by 
ithe inclination of the boards to each other, and by the 


rollers. If the angle included between the boards is 
greater than that between the sides of the wedge, then 
the boards will approach more by the rollers moving 
outward, than the wedge in corresponding movement 
can drive them apart. The consequence is that the 
rollers wove outward, carrying with them the wedge, 
and, until the angles become equal, the motion con 
the algebraic sum of the wedge and roller ae- 


the opposing faces 


tinues, 
ition indicating an approach of 


tba tu fli. 


“nef 


TERRAWERRA LAKE AND MOUNTAIN, THE SCENE OF THE RECENT VOLCANIC ERUPTION IN NEW ZEALAND. 


The land 
miles in length by 20 in breadth was one mass of flame 
hot Dense smoke 
made luminous by the reflection from the fiery era 
ters hung heavily in the air. 


one of awful grandeur 


and crumbling soil. volumes of 


for an extent of 120] 


Showers of dust, having} 
a strong sulphurous odor, continued to fall for nearly | 


The conditions may be obtained by the arrangement 
shown in the cut. Two pieces of wood are hinged to 
gether, so as to open and shut like a book. A strip of 
leather answers as wellas a hinge. These are to repre 
sent the surfaces that tend to approach each other 


A wedge of about the proportions of the one in the 








When the angles become equal, the conditions of repose 
are reached. 
This action of the wedge when seen appears most 


curious. It is a good illustration of the short road to 


| truth that is often afforded by experiments 


The other cut showsa simple apparatus for exhibiting 
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one of the laws of projected bodies. If a body is pro- 
jected or thrown in a horizontal direction, it will take 
no longer to reach the ground than one that is drop- 
ped at the same moment. 
simultaneously released over a level floor, and if to one 
of them a strong horizontal impulse is given, s0 as to 
throw it a considerable distance, both will reach the 
ground atthe same instant, although one travels a 
much greater distance than does the other, and they 
will make but one sound as they strike, provided all 
the adjustments are correct, 

A board about ten inches long and five inches wide is 
mounted on two pieces, one at each end. On its for- 
ward end, at one side, a little platform or trap door, 
two inches square, is hinged. An India rubber band 
extends diagonally from the outer corner of this trap 
door downward to the main piece. Thus the door is 
drawn strongly downward. Withacenter bit a hole is 
made partly through the platform, The end of the 
board at its other side is free. On its upper surface, 
running back from this plate, two strips are secured, 
making a groove about an inch wide. Within this a 
block of wood, two inches long, slides, fitting closely, 
but moving with little friction. A band of India rub- 
ber is fastened to and extends forward from its front 
end, and is secured to the board near its front. 

These two parts are intended to receive two marbles. 
One rests on the trap door, The hole gives it a good 
resting place. The other runs in the groove in front of 
the movable block, and can be discharged by it a dis- 
tance of ten feet or more, A wire catch is arranged so 
as to hold up the trap door, but is released when a ball 
is thrown from the groove, Its arrangement is clear 
from the eut, 


The catch is set so as to hold up the trap door, | 


and amarble is placed thereon. Another marble is 
placed in the groove, the block being previously 
drawn back. The marble rests in front of and in 
contact with the sliding block. It is well to have a 
trigger arrangement for holding the block in place, and 
for releasing it when all is ready. Such can easily be 
devised by any one. The apparatus being firmly se- 
secured and perfectly horizontal, the block is released. 
It shoots the marble in front of it across the room. 
As the marble leaves the groove it touches the catch 
and releases the trap door. The elastic band jerks 
this down, so that the other ball falls vertically and 
perfectly freely from the platform. If no elastic 
were used to pull the trap down, the ball would 
be retarded in ita pulling. If the adjustments are 
correct, both balls will strike the floor together, mak- 
ing only one report. 

This is more than an illustration of a law of pro- 
jection. It also illustrates the fact that different 
forces act on a body irrespective of each other. Thus 
the action of gravity is exerted to an equal extent on 
both balls, though one is perfectly free and the other 
is acted on by a strong horizontal force. It may 
be used as an example of a broad principle of nature 
which is enunciated in of Newton’s laws of 
forces. 

In the last issue of this paper, collision balls of 
easy construction were described. No attempt was 
made to give all the phenomena that they could be 
made to present. One very pretty experiment may 
here. Three balls are hung about half an 
inch apart. The center one is then started into os- 
cillation. This must be done carefully. As soon as 
it begins to strike the side balls, it is left to itself, 
when a most.curious sound, almost musical in its 
time, is produced by the click of the balls. Many 
other variations will suggest themselves to any one 
experimenting with them. As an improvement in 
the method of suspension, the substitution of cireu- 
lar pieces of leather for the straps has been sug- 
yested. Before pasting the disks on the balls, they 
mnay be pierced with a needle in and out near the cen- 
ter, and the thread so carried through. Then they 
may be put in place, and a better attachment than the 
one described will be the result. 

° i + o> a ~ 
Andrew Carnegie. 


one 


be noted 


David Brooks was manager of a Pittsburg railroad 
office when a boy named Andrew Carnegie was a mes- 
senger in it at a salary of $8 aweek. The boy had just 
arrived with his father and mother from Scotland, the 
land of his birth. That was a very little more than 36 
years ago, yet to-day he is the famous millionaire iron- 
monger of Pittsburg. Andrew Carnegie has said: ‘'I 
owe my rise in life to a game of checkers.” I will ex 
plain to you what that remark means. 

The elder Carnegie was a moulder in a pottery. Like 
many Scotchmen, he was exceedingly fond of playing 
checkers. In Pittsburg, at that time, was a well known 
ale house, in one roown of which those who loved to 
play checkers were wont to assemble. Among them were 
Carnegie and Brooks, and in this way the two men be 
Carnegie’s son also came there at 
times with his father, and he, too, tested David Brooks’ 
powers at draughts. One day the elder Carnegie re 
marked that he did not know what to do with his son. 
‘Send him down to my office, and I will make a mes- 
senger boy of him,” said Mr. Brooks. 


came acquainted, 





Thus, if two marbles are | 


The next day he 


began his new employment. The lad was intelligent 
and industrious. Manager Brooks had an old telegraph 
| instrument fitted up in the office, and when the mes- 
senger boys were not engaged he showed them on this 
how to tick out the Morse alphabet. With this instruc- 
tion young Carnegie soon became a skillful operator. 
Thomas A. Scott was at that time Superintendent of 
the Pennsylvania Railroad in Pittsburg. He had a 
telegraph instrument rigged up in his office and 
wanted some one to manipulate the key. Manager 
Brooks recommended young Carnegie, and he was em- 
ployed. He showed such aptitude in managing the 
movement of trains by telegraph that he was trans- 
ferred to the superintendent’s office in Altoona. There 
he continued to attract the attention of Thomas A. 
Scott, and was rapidly pushed along. He was given 
| opportunities to engage in some coal and oil specula- 
tions that were successful, and afterward nade money 
i from the first sleeping cars that were built. —Philadel- 
phia News. 








tere -— 
A Sacrificial Stone near St. Paul, 
BY H, C. HOVEY. 

The ancient altar about to be described has not been 
hitherto mentioned in any published account, so far as 
I know, although it can hardly have altogether escap- 
ed notice in the local papers. Yet it gives its name, 
**Red Rock,” to one of the landing places where the 
| Mississippi steamboats have touched ever since they 
began to run on the upper portion of that longest of 
|rivers. Formerly there was a flourishing mission here, 
sustained by the Methodists; and with that fact in 
mind I made inquiry for the veteran who had it in 
| charge, Rev. Chauncey Hobart, from whom the facts 
now given were principally obtained. 

This pioneer came on the field before the settlement 
of either St. Paul or Minneapolis, and retains a vivid 
recollection of many interesting events, which it is to 
be hoped he may yet publish in some permanent form 
before his useful career is ended. According to him, it 
was the custom among the Sioux to worship the bowl- 
ders that lie scattered among the hills and valleys and 
here and there on the prairies of this region. When a 
Dakota was in perplexity or distress, and desired de- 
liverance from some impending danger, it was his cus- 
tom to clear a spot from grass and brush, roll a bowl- 
|der upon it, streak it with red paint, deck it with 
| feathers and flowers, and then pray to it for needed 
| help. 

Usually, when a stone had thus served its purpose, it 
was no longer regarded as a sacred object, but might 
be disposed of in any way that suited the savage whim. 
But the peculiarity of the sacrificial stone now de- 
seribed is that from generation to generation it was a 

| shrine to which pilgrimages were made and where of- 
| ferings were laid. Its Indian name was “‘ Eyah Shah,” 
| which simply means Red Rock, and is the same term 
| by which they designate catlinite, or the red pipe 
‘clay. The stone itself is not naturally red, as I found 
‘on examination, being merely an extremely hard 
| specimen of hornblende-biotite-granite, quite symme- 
trical in shape, about five feet long and three feet in 
its greatest width. 

The Indians also called it ‘‘ Waukan,” or a mystery, 
and had strange speculations as to its origin. It lies on 
a weathered ledge of limestone, and evidently has not 
been moved since left there by the ancient forces that 
brought it as a trophy from some granite range. But 
the Dakotas looked no farther than to an adjacent hill, 
about two miles distant, down whose sides, as they 
said, they could trace the path along which, self-im- 

pelled, it had rolled to the river bank. The particular 

‘clan of the Dakotas that claimed this rude altar was 
known as the Mendewacantons, although, being but 
two miles below the village of the Kaposia band, it 
was to some extent resorted to by them likewise. 

The hunting ground of the clan was up the 8t. 
Croix River, and invariably before starting on an expe- 
dition they would visit Eyah Shah and leave an offer- 
ing of gayly painted feathers, or a duck, or goose, or a 
slice of venison, and after a few simple ceremonies 
| they would go ontheirway. Buttwicea year the clan 
| would meet more formally, in order to paint the stone, 














| Which they did with vermilion, or, as some say, ocea- 
|Sionally with the blood of their enemies, which had 
| been saved up for that ‘purpose. When the painting 
| was done, they would trim the bowlder with flowers 
)and feathers and other ornaments, and dance around it 
| before sunrise, with chants and prayers for success 
| from the spirit of the mysterious rock. 

| The last oceasion on which they were known to have 
‘thus visited Eyah Shah was in 1862, prior to the terri- 
ble massacre that occurred in August of that year, 
and which isa matter of history. Since that date, how- 
ever, the stripes of red paint have been renewed, the 
| last coat having been applied as recently as three years 
although my suspicions are that the work was 
' done by white men desirous of perpetuating the inter- 
| esting features of this ancient object of worship. Others 
| with a different spirit have drilled a hole in one side, 
for the purpose of putting in a blast, by which it 
should be destroyed. I counted the painted stripes 


ago 


Messrs. Hopkins & Williams. 


number; each being about two inches wide, and the 
spaces between being from two to six inches wide. By 
the compass Eyah Shah lies exactly north and south 
It is located just twelve paces from the present rive: 
bank. The north end is ornamented by a design re 
presenting the sun, and a rudely drawn face sur 
rounded by fifteen rays. While mentioning these lat 
ter particulars, I do not attach much importance to 
them, because there is no proof that these existing 
markings were made by the Indians. Eyah Shah is 
about six miles below St. Paul, and is easily reached by 
boat or by rail. 
4 
Greek Quarrying. 

You well know, writes W. L. Granville in the Archi 
tect, London, of the predilection of the Greeks for con 
structing with large sized blocks of marble or stone. 
They were extracted from the Aarourza, or quarries, in 
the following manner : 

In order to procure the square stones—after the top 
and front faces of a given mass of the rock in the 
quarry had been brought to a plain surface—incisions, 
usually from 4 to 5 inches wide, were made on the top 
surface, marking out the boundaries of the intended 
size of the block. These incisions being continued 
down to the required depth of the block, there re 
mained nothing more to be done than to separate it 
from its lower bed, which operation was performed, as 
there is every reason to think, by the expansion of 
wooden wedges saturated with water. The cylindrical 
courses for the shafts of the columns were extracted (as 
may be observed at the quarries of Selinus, in Sicily) 
by meaus of a circular passageway, 2 ft. 8 in. in width, 
being hewn out of the rock, and taking the entasis 
of the intended column, thus leaving an insulated mass 
of stone in the center the exact shape and size of the 
required shaft. I should here add that the stone col 
umns of every temple occupy almost invariably the 
same relative position in the building which they oc 
cupied in the quarry. 

This circular mass of stone has now, like the square 
blocks, only to be lifted from its lower bed ; and the 
method employed, which, from the examination of the 
quarries at Selinus, can be no longer doubted, bears 
me out in a conjecture I had previously made on the 
square blocks. A hole or deep incision, wedge-shaped, 
was made in the lowest part of the insulated cylinder, 
in the direction of its center, but considerably to one 
side, for reasons which will be obvious to you. Into 
this hole, I presume, a wooden wedge was inserted, 
which was saturated with water, and which being suf- 
fered to expand while in that position would, at no 
great distance of time, heave up the mass, on the same 
principle applied to the splitting of slate and millstones 
in France, and so separate it in the direction of its bed. 
Nothing, I think, appears more likely, from the con 
sideration of the facts observed at Selinus, than that 
such was the method employed ; and since I see from 
my memoranda that I observed the branch of a shrub, 
not one inch in diameter, which by its growth in a 
crevice of the rock had split a mass of stone weighing 
about fifty tons, I can readily conceive that the small 
orifice with its wooden wedge would have been suf- 
ficient to loosen the required mass. 

—— ee 
Lightning Stroke in the Rocky Mountains, 

The curious case of G. 8. Edwards, who was struck 
by lightning while crossing Iron Hill, at Leadville, 
Colorado, on July 4, is attracting considerable inter 
est among scientific men. After the flash, Mr. Ed 
wards remained unconscious for fifteen minutes be 
fore receiving assistance. The lightning struck him 
on the left cheek, and after knocking out a number 
of his teeth passed diagonally across the breast to the 
right side. It then descended the body to the foot, emerg 
ing from the right boot. It passed entirely through the 
foot, leaving a hole similar to that made by a bullet. 
The clothing was torn into fragments, particles be 
ing found a distance of two hundred feet. Both of 
the boots were entirely destroyed, and one of them 
carried sixty feet away. The ground where the man 
was standing was torn up for a considerable distance. 
The course of the electric current along the body was 
marked by a black and red streak one and a half inches 
wide. The worst effect of the streak seems to have 
been on the lungs. A severe hemorrhage was pro- 
duced, by which a quart of blood was lost. In ad 
dition to these injuries, the surface of the body was 
almost covered with blisters, the result of ugly burns 
This, we believe, is the first authentic record of a 
person being injured by lightning at an elevation of 
10,500 feet. Itis remarkable such severe internal in- 
juries were not followed by death. 

—— — + 2 + —__—_ 
A Magnesium Torch, 

At a recent meeting of the Pharmaceutical Society, 

aecvlinder of magnesium 10 in. 


long was shown by 
When produced in a 
dense and massive form, such as this, there is less ten 
dency to rapid combustion when burning. Magnesium 
torches are now used in Germany for the illumination 
of mines. The cost of the metal in London is now 





encircling the rugged rock, and found them twelve in 


about $7.50 per pound. 
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ENGINEERING INVENTIONS. 

A guard for railway cars has been pat- 
ented by Mr. Robert J. Gillham, of Orlando, Fla. This 
nvention covers & novel form of light metal guard, to 
be attached to the tops of railway cars at each end, to 
»revent smoke, dust, and cinders from passing down 
etween the cars when they are in motion, and also to 
-hield and protect the platform from rain and snow. 


A balanced slide valve has been patent- 
by Mr. William Jackson, of Allegheny City, Pa. It 
.« a seat with apertures on opposite sides communicat- 
yg with the live steam passages, and spring valves for 
osing said apertures, with slide valve in said seat, so 
balanced as to work -asily and fit snugly even when 
wears down, withowt being disturbed by back pres- 
re. the invention being an improvement on a slide 
,ive formerly patented by the same inventor. 


—___ 0+ oe ____ 
AGRICULTURAL INVENTIONS, 


A planter and manure distributer has 
been patented by Mr. David C. Bullard, of Elberton, 
Ga. Itis a device designed to be drawn over the field 
by teams to sow seeds and to distribute fertilizers, such 
a# guano, at the same time, or to plant the seeds and 
drop the fertilizer at different times, the single machine 
being adapted for both purposes. 


A potato digger has been patented by 
Mr. William J. Davis, of Pittston, Pa. Its construc- 
on is such that the digging mechanism can be readily 
adjusted to work at a greater or less depth in the 
yround, and can be readily thrown into and out of gear, 
the teeth entering the ground easily and carrying the 
potatoes over the shaft to drop them upon the ground 
the rear of the machine. 


A sulky plow has been patented by Mr. 
Frederick T. Miller, of Fredericksburg, Va. The tongue 
is readily adjustable at such angle as desired, and there 
are right and jeft hand plows, either of which may be 
lowered into operative position, and at the end of the 
furrow, when the plow is turned to return across the 
field, the other plow mzey be lowered, so that the earth 
from each furrow is always turned by the mouldboard 
in one direction. 
MISCELLANEOUS INVENTIONS. 


A shaft tug has been patented by Mr. 
John Fischer, of Louisville, Ky. The invention con- 
sists of a peculiarly constructed metal frame, and the 
combination of the same with other parts, to make a 
simple, strong, and durable shaft tug. 


A hand truck has been patented by Mr. 
Charles Walter, of Brooklyn, N. Y. It has a swinging 
frame carrying a third wheel, whereby it can be readily 
transformed from a two wheel to a three wheel truck, 
and thetongue can be used in a vertical or horizontal 
position. 


A compound for cleaning boilers has 
been patented by Mr. William 8, Baskin, of Corning, 
N.Y. The compound consists of saltpeter and white 
vitriol mixed together in certain proportions, for loos 
ening old and hard scale and preventing the formation 
of new scale in the boiler. 


A barrel roller has been patented by Mr. 
Thomas B. Dittrick, of East Tawas, Mich. 
of two pairs of rollers mounted on curved arms and 
connected with handle, the rollers being 
adapted to bear against the sides of the barrel, and move 
it forward, when they are pushed by the handle, by con- 
tinuous forward pressure, 


It consists 


a suitable 


An animal bit has been patented by Mr. 
Willard D, Harmon, of Beloit, Wis. It has opposite 
parallel side bara, connected by cross bars concaved 
from the tower side of the bit, and resting on the ani 
mal’s tongue, which is held between the side bars, the 
object being to correct the habit of the animal of hold 
ing the tongue out of the mouth. 


A sash holder has been patented by Mr. 
Moses C, Hargrave, of Wilmington, N.C. This inven- 

m relates to sash holders in which spring-actuated 
pulleys are employed to bear against the edge of the 
‘ash as a substitute for cords and weights, and coinbines 

th the pressure pulleys a lock which presents no ob- 
ttruction when the sagh is unlocked. 


An oil can has been patented by Mr. 


Henry E. Wolcott, of Syracuse, N. Y. 
such that the top and cover may be conveniently re 


Ite construction 


oved for cleaning the can, while the top serves as a 
‘upport for cupsand measures, and through it projects 
the pump, the construction being simple and snch as 

in be furnished at light cost. 


A middlings purifier has been patented 

y Mr. Richard A. Rew, of Pomeroy, Wash. Ter. This 
vention relates to middlings purifiers having vibrating 
eves through which the middlings are passed, and 
vers various details for improving the efficiency of 
e machine, and by which it is made to occupy less 
or space than the machines at present in use. 


A process of treating tobacco has been 
itented by Mr. Goldsborough Robinson, of Louisville. 

It consists in first flooding the leaf tobacco with 
tand then with cold alcohol, applying pressure to 
clude the surplus spirits, and then flooding the leaf 
mentarily with cold water and drying, to improve 
€ quality and color of the tobacco. 


A fence post has been patented by Mr. 
iy L. Quackenbush, of Portland, Oregon. It is made 
f plate metal, rolled, pressed, or cast, with a notched 
to 
m part is formed like a gimlet, to enter the ground 


inge on one side receive fence wires, and its bot- 
isily, the screw being sharpened so as to compress, 


ther than lift, the earth around the threads 


A clutch coupling has been patented by 
It is 
ide of two half sections which are counterparts of 
«ch other, adapted to interlock, each formed at its 
ting face with two annular series of driving faces, 
th other novel features, it being intended to drive 
th ways without backlash, automatically take up the 


Benjamin F. Applegate, of New Albany, Ind. 





wear of the driving shoulders, and to couple or uncou- 
ple readily. 


A method of casting car wheels is the 
subject of letters patent reissued to Mr. William Wil- 
mington, of Toledo, O. The distinctive feature of the 
invention consists in imparting rich ferro-manganese or 
its equivalent to molten chill hardening cast iron at or 
about the time it is first entering the mould of a car 
wheel, and at a later period imparting greater quantities 
of ferro-manganese to the flowing metal, the ferro-man- 
ganese being finely powdered or granulated, and melted 
and disseminated by the inherent heat of the iron pour- 
ing from the ladle, and thus vary the quality of the iron 
in different parts of the wheel. 





Business and WMersonal. 


The charge for Insertion under this head is One Dollar 
@ line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thureday morning to appear in next issue. 


For Sale—The Kimball Pearl Barley and Oatmeal 
Mills. Established in 1847. Located in the city of Water- 
town, N. Y. Good water power and trade. M. H. Kim- 
ball, Watertown, N. Y. 

Referring to article on Type Writers, July 10, send to 
Thos. Hall, 853 B’way, N. Y., for latest improvements. 

For Sale—Fancy Brass Goods mfg. business. Lathes, 
presses, etc. For particulars, address F. W., care of M. 
C. Weil, Sun Building, New York. 

Emery Wheels of unusually superior quality for wet 
The Tanite Co., Stroudsburg, Monroe Co., Pa. 

A Catechism on the Locomotive. By M. N. Yorney. 
With 19 plates, 227 engravings, and 600 pages. 0. Sent 
on receipt of the price by Munn & Co., 41 Broadway, 
New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N.Y. Pumps for liquids, air, and gases. New catalocue 
now ready. 

Nickel Plating.—Sole manufacturers cast nickel an 
odes, pure nickel salts, polishing compositions, etc. $100 
“LAttle Wonder.” A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and % Liberty St., New York. 


grinding. 





Machinery for Light Manufacturing, on hand and 
built to order. KE. KE. Garvin & Co., 139 Center St., N. Y. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 


Send for catalogue of Scientific Books for sale by 
Munn & Co., #41 Broadway, N. Y. Free on application. 


The Knowles Steam Pump Works, 44 Washington 
St., Boston, and % Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 


Iron Planer, Lathe, Drill, and other machine tools of 


modern design. New Haven Mfg. Co., New Laven, Conn. 


If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, #41 Broadway, New York. 


Grimshaw.—-Sleam Engine Catechism. 
thoroughly Practical Questions and Answers arranged 
8 as to give to a Young Engineer just the information 
required to fit him for properly running an engine. By 
Robert Grimshaw. I8mo, cloth, $1.00. For sale by 
Munn & Co., #1 Broadway, N. Y 


A series of 


Curtis Pressure Regulator and Steam Trap. See p. 142 


Supplement Catalogue.—Persons in pursuit of infor 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the ScI- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physica! 
science. Address Munn & Co., Publishers, New York. 


Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn 


Nystrom's Mechanics 
and engineering, containing a memorandum of facts and 
connection of practice and theory, by J. W. Nystrom, 
C.E., th edition, revised and greatly enlarged, plates 
12mo, roan tuck. Price, $3.0. For sale by Munn & Co., 
#61 Broadway, New York city. 


A pocket book of mechanics 


Hercules Lacing and Superior Leather Belting made 
by Page Belting Co., Concord, N.H. See adv. page W. 

Iron, Steel, and Copper Drop Forgings of every de 
Billings & Spencer Co., Hartford, Conn, 

We are sole manufacturers of the Fibrous 
Removable Pipe and Boiler Coverings. We 
asbestos goods of all kinds. The Chalmers-Spence Co. 
419 East 8th Street, New York. 


scription. 
Asbestos 


make pure 


Universal & Independent 2 Jaw Chucks for brass work, 
both box & round body. Cushman Chuck Co., Hartford,Ct. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia #t., New York 

60,000 Emerson's 1986 (9~ Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. 8. A 

Safety Elevators, steam and belt power ; 
smooth. D. Frisbie & Co., 112 Liberty St., New York. 

“How to Keep Boilers Clean.” Send your address 
for free & page book. Jas. C. Hotchkias, % John St., N. ¥ 

Barrel, Keg, Hogshead, Stave Mach'y. See adv. p. 366 

Astronomical Telescopes, from @/’ to largest size. Ob 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, 0. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 


Advice to Consumptives. 
as general de- 
bility, loss of appetite, pallor, chilly sensations, followed 


On the appearance of the first «symptoms 


by night sweats and cough 
should be taken. 
the lungs; therefore use the great anti-scrofula or blood 
purifier and strength restorer—Dr 
Medical Discovery Superior to cod liver oil as a nutri- 
tive,and unsurpassed as a pectoral. For weak 
spitting of blood, and kindred affections, it has no equal. 
Sold by druggists the world over. For Dr. Pierce's 
“ Treatise on Consumption,” send ten cents in stamps to 
World's Dispensary Medical Association, Buffalo, N. Y 


prompt 
Consamption is scrofulous disease of 
Pierce’s “Golden 


lungs, 








quick and | 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany al! letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication 

References to former articles or answers should 

give date of paper and page or number of question 

uiries not answered in reasonable time should 
be repeated; correspondents wil! bear in mind that 
some anewers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn 

Special Written Iuformation on matters of 
personal rather than general interest cannot be 
expected without remuneration 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each 

Books referred to promptly supplied on receipt of 

orice. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(1) F. E. 8. asks how to make amber 
Take of amber 3 ounces, 








varnish to varnish violins. A 
benzol 50 ounces; heat the amber in a closed vessel to a 
temperature of 570° Fah. When it begins to soften and 
swell, giving off white fumes, then dissolve in benzol; 
chloroform, The gum may 
be purchased from any dealer in gums in New York 


amber is also soluble in 


or other large cities 

(2) E. W. T. asks if what is known 
silkworm gut, used as leader on trout line, is made of 
the same. A. Yes; and is imported principally from 
Spain. 


as 





(3) J. E. W.—We know of nothing that 
to increase its adhesiveness 
itself. In the 


ture of shellac varnish, the gum should be dissolved in 


can be added to shellac 
It does not have any odor by manufac 
ethy! alcohol, but frequently methy! alcohol is substi 
tuted on account of its cheapness, although it has an 
exceedingly disagreeable odor. 


(4) A. C. R. writes: 1. Can you recom 


| 
mend me a good rubber cement’ I wish to cement | 
leather together, the cement to be waterproof, to resist | 
oil, and the leather to retain its elasticity after press | 
ing. A. Dissolve gutta percha in bisulphide of carbon; 
shave off the edges of the leather, and pour on ve 


cement; allow to evaporate to dryness. Then put the 
two faces together, previously heating thoroughly, and 


press until cool. 


(5) G. F. asks the best kind of a vessel 
to make liquid gold in, for potter's use, A. Either a 


glass or a porcelain vessel will answer 


(6) W. J. M. asks how papier mache is 


made to stand the action of water. A, Coat with a 
mixture made by fusing together equal parts of pitch 
and gutta percha, to which is added two parts of lin 
seed oil containing five parts of litharge. Continue the 
heat until the ingredients are uniformly commingled, 


and apply warm, 


(7) J. D. H. desires a recipe for the} 
manufacture of a white ink that can be used in a ruling 
A. Mix with 
water containing enough gum arabic to prevent the im 
mediate settling of the Magnesium 
bonate may be used in a similar way They 








pen as India ink is used Chinese white 


substance. car: | 
must be 


reduced to impalpable powder 


(8) R. L. H. asks what will polish nickel 


plated goods after becoming black and not worn. A 


Use rouge on a rag with a little oll ; also see the scour 
ing paste given in anewerto query No. 20, in Scien 


Tiric AMERICAN Of May 2, 1885 


(9) J. W. O. writes: 1. I have some gold 
coin dissolved in aqua regia ; how can I recover it #o 
I can sell it? A. The gold may be precipitated by 
means of iron sulphate, 2, Will you give a recipe for 


How to Make 
SUPPLE 


making phosphorescent paint? A. See * 


SCIENTIFIC AMERICAN 
Also one for making inks that 
A. See the article 


AMERICAN SUPPLEMENT, No | 


Luminous Paint,” in 
MENT, No, 249. 3. will 
fade out in four, six, or eight weeks 
* Inks,”’ in ScrenTIFIC 
157. 4. What is the specific 
ver coin? A. The specific gravity of gold is 19°, that 


on 
gravity of gold and ail- | 
of silver 10°), and that of copper, which is an alloy of 


silver coin, B°788 





TO INVENTORS 


An experience of forty years, and the preparation of 


| more than one hundred thousand applications for pa 


tents at home and abroad, enable usto understand the 
laws and practice on both continents, and to possess un 
equaled facilities for procuring patents everywhere. In 
addition to our faci'ities for preparing drawings and 


specifications quickly, the applicant can rest assured 
that be filed in the Patent Office without 


delay in which 


his case will 

Every application 
usually to the Patent 
our office, 


is no delay in filing the case—a « 


the fees have been 


paid, is sent Office the same day 


the papers are signed at or received by mal! 


a0 there omplaint we 


otten hear from other sources. A synopsis of the pa 


tent laws of the United States and all foreign countries 


may be had on application, and persons contemplating 


| the securing of patents, either at home or abroad, are in 





measures for relief | 
] 


| 


| 





vited to write to this office for prices, which are low, ir 


accordance with the times and our extensive facilities 
for conducting the Address MUNN & 
Office SCIENTIFIC AMERICAN, Wl Broadway, New Y 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted, 


July 6, 1886, 
THAT DATE. 


co 


vk 


business 





AND EACH BEARING 


(See note at end of list about copies of these patents.) 


AS 1 


Acid, making sulphuric, J. Hughes 

Alarm. See Burglar alarm. Door alarm 

Alarm lock, W.G. Bennett 4 
Amaigamator, J. Wilkins AS J, 
Animal bit, W. D. Harmon 45 161 
Animal trap, C. Bruckart 4 





ash drawer and register, G. Weitzel M5 ue 
ash register, W. C. Megill M51 
ash register and indicator, latterson & Davis Mee 
aster, D. Richmond 4 
ain link, metal, F. Kgge Wd Oe 
hair. See Kallway rail chair. 
harcoal, manufacturing, L. 8. Goodrich 845,181 
heck hook, harness, O. C, Wightman M5014 
himney top, A. Herendeen M4444 
hurn, Andrews & Burnap A 
*hurn, C. Jones . M60 
Churn, G. B. Simonds Baa inns 
Charn, Jd. HU. Taylor 45,081 
Cigar holders and other articles from soiable and 
non-soluble gums, manufacturing, A. C. Luta,, 46,08 
Clamp. See Jar clamp 
| Clapboard marker, J. F. Beebe 544, V6) 
Cleaner Bee Holler cleaner lamp chimney 
cleaner 
| Clock, mechanical, O. Rebentiach 44,972 
Closet. Bee Karth closet. Water closet 
Coat rack, Wieward & Mrhard M2 
Coffee case, C. 'T. Lathy 45,042 
| Coffer dam, mill dam, and similar works, J. 8 
Tainter MA STI 
Coffin attachment, 8. 0. Grover Mil 
Coin, mechaniem for changing, W. HH. Freen MA 
Colors, producing mixed azo, C. A. Martius Maw 
Comb. See Curry comb 
Conduit, underground, Kh. Macdonald sts 
Confectioner's melting bath, A. Muser pe | 
Corset, F. Kirk MA 
Cotton, etc., machinery for opening and cleaning, 







































































































































Animal trap, H. J. Seymour... ....... 6.66. sccceeene LLY 
Awning, removable and adjustable, H. W. Smith. 345,183 
Axle lubricator, C. Crandall 4,213 
Axle lubricator, car, L. Frechette . 4d,228 
Baking powder mixer, ©. Anderson MS,.9M 
Balance, spring, H. Haerter $45,040 
Ball joint coupler, J. P. & C. L. Miller 844,18 
Bar. See Metal bar 

Barrel roller, P. B. Dittrick 45,084 
Basin, catch, J. V. Clarke M5115 
Battery. See Electric chain battery. 

Beer cooling apparatus, H.C. Johnson... 445,060 
Bell, electric, EK. Carhart 4 MO 
Bell, gong, B. C. Barton 45,101 
Belts, machine for coating emery, 8. J. Smith 345,083 
Bit. See Animal bit. 

Block, See Fuel block 

Board. See lroning board. 

Boller cleaner, automatic, H. Sime bees a ua) 
Boller furnace, portable steam, W. J. F. Liddell... 44,970 
Rollers, compound for cleaning, W. 8. Baskin ety 
Boilers, making lead lined, G. KR. Nobie.. HA, 108 
Boring machine, G. W. Montgomery M46 
Bottle, J. Canan 45,112 
Bottle stopper, F. Mclivenna S45, 1) 
Bottle stopper, T. C. Merz 45,249 
Box. See Stuffing box. 

Box fastener, J. A. Strong 344,575 
Bracket. See Lamp bracket. 

Brake. See Car brake. 

Brass rod and tubing, W. T. Mersereau ee 0 
Bretzels and crackers, apparatus for treating, D. 

F. Stauffer $45, Ia6 
Bridge gate, HW. Dammeyer MAAlT 
Bridge gate, M. Kouriau 84), 100 
Bridge gate, Petru & Zidek B44,.8AS 
Bridges, windlass for ferry, W. L. Wright HO, 208 


Bridge work, etc., porous earthenware gravel for 


bedding ties in, C. C. Gilman MAST 
Broom attachment, W. EB. Nash 45,009 
Broom holder, C. Sandford 480 
Buckle, A. U. Smith B4h,0n2 
Buckles, machine for tonguing, U. C. Bilton MAN 
Burglar alarm, G. Schmidt a 871 
Burner. See Gas burner. Lamp burner. 
Bustie, B. 8. Reed ot no 
Button and holder, cuff, H. C, Croup 645,216 
Button fastener, G. W. Prentice MA wns 
Button fastener, K. Sanford M40 


Button fastening for corsets or other garmenta, 


flexible, 8. B. Ferris 145,087 
Cabinet lock, W. A. Mack M44 ed 
Calculator, EK. P. Beach 45,022 
Can. See Miner's can. Oil can. Shipping can. 

Canal lock, J. B. Tainter . . M4879 
Canes and the like, liquid receptacte for, MH. & L. 
Iwan B44 vee 


‘annon, pneumatic, W. A. Bartiett 

‘ar brake, 8. H. Terry 

‘ar brake, G. Westinghouse, Jr 

‘ar brake, automatic, J. B. Gathright (r) 
‘ar coupling, C. J. Brinton, Jr 
ar coupling, F. A 
‘ar coupling, G. F. Ells 
w 


Casey 


‘ar coupling, Ferguson 


( 
( 

( 

‘ 

( 

( 

( 

( 

Car coupling, G. Larmay 

Car coupling, B. W. Sweet 

Car guard, railway, Kh. J. Gillham 

Car, stock, B.C. Hicks 

Cars, ventilating freight, A. Miller 
Card, visiting or fancy, F.C. Lounsbary 
Carpet stretcher, LD. C. Burchfield 
Carriage foot pad, Barrows & Koowles 
Carriage shade holder, C. W. Trow 
Cart, dumping, B.G,. Fitshugh 
Cartridge, reloading, G. W. Morse 
Carving fork, Gerard & Smith 

« 

( 

{ 

( 

| 

( 

( 

( 

( 

‘ 

( 
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See Coffee case 





ase 









J.C, Potter Ah, 2s 
Coupling. See Car coupling. Pipe coupting 
Coupling links, manufacture of hooked, J. 

Bim paon 45 
Cradle, folding, O. L.. Bandy Bl, (es 
Crimping machine, G. M. Ladiow 6.241 
Crapper press and former, EK. W. Jackson 5,144 
Cultwator, wheel, W. P. Brown Mb,i11 
Curry comb, W. K. Lawrence M5. ib 
Curtain fixture, J.C. Mayer M4 nn 
Cut-off for water pipes, automatic, W. J. Wood Mb 
Cutter. Bee Feed cutter Stalk cutter. 
Cutter head, H. S. Boynton Min 
Cyciometer, G. A. Stiles B45, 1m 
Desk attachment, W. ¥. Fite Gerald MSM 
Desks, lock for rotating, ¥. A. Coffin Ab be 
Digger. Hee Potato digger 
Distilling wood, apparatus for, J. A. Mathieu 401 
Door alarm, ©. M. Hotchkias ea) 
Door check, W. W. English 4 n2i 
Door hanger. J. C. Kupferie M44 
Door sill, #. B. Hayes Mw 
Draught equalizer, J. K. Mustard ML. 22 
Drawer check and support, 8. J. Fraser 045,271 
Drill. Bee Rock drill 
Dyeing yarn, machine for, FE. Zillessen AS we 
Karth closet, W. Heap B45 (es) 
Faves trough hanger, W. H. Berger AS Me 
Kaus, preserving, J. W. MeKee Ma (Pais 
Klectric chain battery, Kh. N. Rockwell 6178 
Electric circuita, automatic means for opening 

and closing, U. ¥. de folome 4 oe 
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Kilectric subway, . L. Harris 
Klectri« underground 
(irant 


wires, conductor for, J 
Viectrical distribution, 
Kiectroden 
for, 8. 1, 
Klevator. See Hay elevator 
KMievator and carrier, M. W. Chamberlain 
Mevators, control gear for, Clark & Low 
Krabroidering, G. Bhrenzeller-Hoegger 
Knyine 


aysten of, Hi. M 
for secondary batteries, 
Trippe 


Water elevator. 


Mee Mteam engine 


Kyeleting apparatus, J. 8. Shannon 


Hyllesaby 


composition 


Kyeleting machine, J. 5. Shannon 

Fabric. See Kult fabric. Woven fabric 

Fan, P. Mureny,. Jr 

Fanning mills, etc., air biast regulator for, BR. W. 


Kirkpatrick ee 
lake & Haines 

& C. A, Silberzahn 

koed grinder, Metzger & Cooper 

Feed water heater, W. H. H. Knowlton 

Fence post, J. UL. Qaackenbush 

for making stays for wire, C. B 


Fare register, 
Feed cutter, ¢ 


Fences. wachine 
Mrainard 
Fencing atrip, barbed, J, W 
Filter, 
Finger for vibrating reeda, K.G 
Firearm, Lreechrivading, Hindley & Field 


Koop 
water, J. Grant 


contact, Krown.. 


Vire escape, C. Khown 

Vire kindler, C, Ko Thompson 
Fire ahield, G. Kelly 

Fiat hook, G. Van Normann 
Viat tron, ©. BK. Hauck 


Viower pots, machine for washing, H. Lewis 
Fiue structure, freproof, J. M 
Folding table, A. lL. Hines 
Fork. Hee Carving fork 
Frame. #ee Quilting frame. 


Sinclair 


Saw frame. Sling- 
shot frame 

Fuel, artiticial, ¥. & Dimon 

Fuel block and tire kindler, J, 8 


Fuel 


Adama 
W.A. 
Nall furnace 


. mechaniam for burning fine, Barnes. 


See Boller furnace 
Wiicke 

« Pressure gauge 
battery, 4. ¥ 


Furnace 
Furnace, Uf. 
(inuge. Be Baw table gauge. 
Gaivanie De Rolome 


Galvanic batteries, connection for, G. F. De 
Solome 

Garment eupporter, G. k. Atwood 

W.'T. Bradberry 

Galland & Giro 


tian burner for cooking purposes, T 


(jas burner, 
(ine burner, ix 


Redmayne, 


B44 6, 
tins cut-off, automatic, C. Leech 
(ins regulator, W. CO. Koseney 4 U8, 
Gases, apparatus for purifying, 1. 8. Goodrich 
Gate. Bee ridge wate. SMiuice way wate. 
(iearing, Changeabic speed, A. Armitage 
Gigeing machine, F. Ott 
Glass Jara, tool for fuishing, FO. Taylor 


Giaseware, manufacture of decorated hollow, G. 


A.J. Tiets 
Glaseware, manufacture of faney, J. Webb 
Giyecerine, refining, C. 1. Porter 
Grain binder, V. b. Hodges 


Girate cover, fF. M, Kodes 


Grate, fire, C. T. Stephens 
tirinding machinery, P. A, Otla 
Guard, See Car guard 

Gian, blow, Luang & Ilart 


Gunatock, A. Cottrell 


(iuns, trigger attachment for double, C. BK. Bur- 
“unin 

Hair dressing appliance, G. 

Hackett 


Bee Shovel and 


Blakesley 
Hlame fastening, J. ¢ 
ifandle, 
Hanger. 


npade handle. 
See Door hanger 


Ilarness attachment for, vehicles, KR. tL. “Crebb 
etal 

Harness loop, J. Kischer 

ifarrow, T. B. Swan 

Harrow tooth holder, J. BK. Beebe a 

Ilacrow teeth, locking device for, B.C. Bradley 

liarveater, Whiteley & Bayley, 


corn, HL. i 

cotton, C.'T 
Hiat sizing machine, 
Hats, w. Hi 
Iiay elevator and carrier, M 
lleater 
Ifeater, W. HI 
w.M 
Hee! burnishing tool, 
Hiee! strip blank, F 
Itinge, G.M 

Hitching post, 


Harvester, Urie 


Harvester, Mason, Jr 
1& Way 


Barnum 


Kiwe 

packing, 

(4. Grosseup 

Hee Feed water heater 
rowne 

lledge, Vieer 

W.A. 


oy 


Knipe 


Jewett 


combined foot reat and seraper at- 


tachment for, H. TL. Koeller oe 
Holder Seo Broom holder Carriage shade 
holder. Ifarrow tooth holder. Rein holder. 
Sash holder 
Ifook, See Mish hook. Harness check hook. Snap 
hook, Whitletree hook 
Hlub, wheel, J. M. Sweet ‘ 
Indleator Mave Speed and station indicator. 


Steam boiler indleator 
Induction coil, D. Drawbaugh 
Injector, O, Westphal 
Ink eraser and burnisher 
Inking roller, M. V. B. Ethridge 


fombined, G. 8. Couch... 


Iron, See Sad tron 

Ironing board and plaiting machine, Belanski & 
Pitts . 

Insulation of wires covered with cotton, silk, or 





worsted braid or tape 


for the electrical, J. I 


composition of matter 
ottrell 


Jack. See Lifting jack. 

Jar clamp, W. 1. Iminy 

Joint, See Kall joint 

Journals, bearing brasa for car axle, M. BK. Harri- 
son 

Kitchen cabinet, C. W. Johnson 

Knit fabric, TS, Baron > 

Knit fabrics, machine for uniting, J. Clute 

Knitting machine needle, J.C. Kgly 

Knitting machines, take-up for, EK. WH. Godshalk 

Knockdown table, KE. bh. Beard 

Lac, product from, G. 8. Wolf 

Lac, treating, GS. Wolll 

Lamp and connections, incandescent, J.T. Van 
Geastel 

Lamp bracket, J. W. Barney 

Lamp burner, W. A. Thali 


ian 
Shirley & Steffin 
. DD. Griswold 
Lamp shade ornament, W. A. Tall 
Lantern, tubular, Baron & Rufer 
Latch, door, HK. 8. Winchester 

Latch, gate, J 
Latch, sliding door, Gordon & Hamilton 
Lathe, automatic, F. M. Stevens 

Leaf turner, A. Richard, Sr 

Leather splitting machine, G. L. Tyler 


Lamp chimney cleaner, J. 1. Ne 
Lamp shade and bow! 
Lamp ahade ornanent, J 


Steam heater, ™® 






























































































































345,030 
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M42 | IAfter. See Transom lifter, | seeder and cultivator, disk, B.C. Dorsey........ 6:5 MARAT Widen, WES. WUEEINS. J. 6... etn scscseivseicc decd. SAA She 
DAfting Jack, M. H, LAVY, .6--ceecceeeee ernereceseose 344,941 | Sewers, apparatus for flushing, J. Scott.........--- 34,573 | Window fastener, J. E. Whidden. ceceseees S44,888 
UA227 | Light. See Sidewalk light. Sewing machine, C. H. Bayley........---.-00-.eesee 45,207 | Window lock and burglar alarm, w. G. Bennett... 344,807 
45,212 | Lithographer’s arm rest, J. H. Siebold........ aesitida 344,874 | Sewing machine, Garland & Schulze-Berge.. .. Us,8% | Wire, grip for stretching, A. W. Laughlin........- Mb,LA 
Lock, Bee Alarm lock. Cabinet lock. Canal Sewing machine shuttle bobbins, machine for | Wire, machine for straightening and cutting, D. 
944,882 | jock, Padlock. Permutation lock. Spring- Winding, TH. A. BOMB. .cccccccccccccccccsescececss 345,208 1. Eckerson. seagdscanutcetocdsestetbcotve . 344,819 
less lock. Tilllock. Time lock. Shaft, cranked, 1). A. Woodbury............6.-0-+6+ 344,980 | Wool, machine for otling and ‘rying, Speight & 
WAAL | Lock, P. Cool 245.119 | Sheet delivery apparatus, G. P. Fenner ..........- 3A5,222 Whitehead.............. ‘ . 945.185 
4,042 | Loom shuttle motion, C.  Widmer.. . 45011 | Shipping can, A. O. Kitz Gerald.............. $45,228, 345,224 | Woven fabric, G. © rompton ( EE 0,743 
(5,127 | Looms for weaving wire, filling carrier ‘tor, 55 w. Shovel or spade handle, auxiliary, M. L. Wilson Wrench. See Pipe wrench. 
| Newton ; 5,107 > SRE ee he ete ote 344.80) 
AA IH Lubricator. See Axle lubricator. Shutter or door, air, Ww. Pp almer 3A4, 853 
. 4,007 | Lubricator, Brooks & Sweetser............ . seeeees SMS | Shutter worker, A. F. Evers ...........++-+00+ .-». 345,221 DESIGNS 
| Malt, apparatus for the manufacture of, C. Fey... 346,128 | Sidewalk light and ventilator, combined, ¥. . 
" 5 245 Air moistener, C. W. Monroe. 
$44,080 | Marking and furrowing machine, J. Flomerfelt... 45,042 BYAUN......20cccceeesrssscecseccesseveses soseees 45,105 saaneuiie. ee, Seared. WC; Poet 
| Mechanical movement, C. Schirrmeister M5077 Sifter, flour, P. Marx........ cccccccscccsvcccccsccees BAA,S72 | sae : es ¥ r Brittin a 
‘44,42 | Menthol cone, protected, D. Dick be 4.949 | Skiet, be. Dy eGR Reece 00 cccceveccscccoseoscore 544,78 | odes en = Atal See “es 
45,151 | Metal bar or plate, compound, C. B. Headly 444,831 | Sling-shot frame, M. Lester, Jr eee A . W.. B. Reon 
845,074 | Micro-audiphone, F. M, Blodgett. . 846,025 | Sluice-way gate, J. B, Tainter............0-0-.eeeee- 944,78 | Comb of brush box, W. &. Brown. 
445,108 | “Cidditows purifier, H. A. Kew... .......... . 065,177 | Snap hook, 8. 8. Stabl.......- . ceccecceecereeeees 345,086 | Game box. B. Sneider.. . a 
244,015 | Mill, See Windmill. Soldering machine, Norton & Hodgson ........ 345,254 | Jewelry ane or ee, pchslepnns 
445,075 | Millstone or burr, artificial, KE. 1. Heller Soldering the longitudinal seams of sheet metal } Saito namene. A. Oe. 
} “iner’s can, J. H. Enich sia cans, machine for, G. T. Pillings........ , Sants | ROMO. F- COME. snornenrer ese ver arercore 
45,104 | Mirror, window, 8. A. Phillips... meees Sounds, apparatus for transmitting to distant | Jace pin, EB i Logee. . 
A520 | Mirrors, pivotal support for, J. Penney points articulate, E. 8. Spaulding. 3A5 085 } Oil cloth, ©. T. & V. E. Meyer grt 
444,068 | Mortixing, boring, moulding, rosette cutting, etc. Sounds to distant points, transmitting and receiv- ‘ Plaque, memorial, C. M. Hall............-+.. + 16.708 
7” w - . | Rug, R. P. Hemming... 
845,04 K. T. White 345,010 ing articulate, K. 8. Spaulding........-++-....++: 345,084 |” coe iees’ A Wien : 
315.064 | Mortising machine, M. Rothschild 344,568 | Speculum, anal, P. P. Price... 344,04 cytes: patte one “te — 
815,110 | Motive power, employing steam for producing, Speed and station indicator, automatic, ¥. “s Tile, A. G. Parkhurst........... 
344 Be) M. P. W. Boulton 845,026 SS cs wessacddatdmeiedecyeny seibwabenaeidiibdl 344,908, —_ - 
M5147 | Motor. See Water motor. Speed changing mec haniom, J.C. He ee 345,057 - 
bth 088 | Nall furnace, G. Rowe bas sevedee’ 345,200 | Spindle and support therefor, T. H. Logan 345,157 TRADE MARKS. 
Nail making machine, F. F. Raymond, 24 344,985 | Spoke socket, W. C. Williamson 245,015 | Canned oysters, L. W. Atwood... ......ceceeeeeneeees 13,465 
| Napkin ring, C. F. Monroe id . BAS, 164 Spool blanks, machine for cutting, W. H. Allen -» 344,931 | Canned sugar corn, C. P. Mattocks...............60+ 15,476 
fi | Needles, machine for sticking, W. H. Dayton...... 944,945 | Spool or bobbin, O. BE. Wait cecveccseeceeeees HASY2 | Cotton, half woolen, and half silk goods, Mechan- 
B44 | Oll can, KB. KH. Miller 814,975 | Spring. See Vehicle spring. Wagon spring. ische Weberei zu Linden. . 13,468 
| Olt can, H. Be. Wolcott......0...00.e.ccceeseee al Springless lock, A. Park... ......0ccccceeeceeceteeee 345,072 | Cutlery, hardware, and ugric cultural implementa, 
Oil hole cover, KB. F. Herrington..... $45,196 | Square, try and bevel, A. 8. Vose......... 6.00. eeee . B45,196 | T. Drysdale & Co. pe el SR, 
Ore concentrator, Clark & Cone 245,114 | Stalk cutter, J. B. Ne@M........-cecccrceccccccecesees . $44,850 | Grease or solid oil, mac shine, C. H. Besly & Co...... 13.471 
4 Organ, T. Cahill JAS 028 Stanse, Gating, BW. TB. THAW. 2... .ccccccccccsccccccccsss 344,94 | Liniment, W. W. Boyce... Dia wuces'auct ites eee 
] Oruans, pedal cover for, J. 8. Foley .....«........ 345,129 | Stamp. hand, B. B. Hill............cccceeeeecereceees 344,908 | Printers’ rollers, composition for covering, Dur- 
45,019 | Oven, baker's, H. Wild ad 345,006 Stamp, hand, F. ©. Lidke... 345,004 | able Printers’ Roller Company (limited). .14,466, 13,481 
| Overseaming machine, H. Schulze- Berne ‘ 344,872 | Stand. See Switch stand. | Soap in cakes, bars, blocks, or balls, H. & G. A 
45,014 | Packing piston rods of refrigerating machines, E. Starching machine, W. H. Garlock.............. + BA5,0AB | BES cuicachetevineies 13,479 
Vixary saneseaews 345.041 | Starching machine, 8. W. Holbrook.............-+- 345,137 | Steel, 8S. Osborn & Co..... "13.469 , 13.470 
344.046 | Packing, rod and piston, C. C. Jerome... 344,008 | Steam boiler indicator, G. Hodgson.. .. 84,9 | Thermometers and barometers, . aylor Bros.. . 13,480 
Pad, See Carriage foot pad. | Steam engine, L. Vernon 345,009 | Tobacco, extract of, T. Drysdale & Co coscce BATS 
M4.07 | Padlock, A. Stewart $45,187 | Steam heater, G. Pla rdectzese-teceeense 744,968 | Tobacco for sheep dip, extract of, Louisville 
45.206 | Paper, ete., apparatus for waterproofing, i. C. Steam muffler, G. W. Richardson 344,563 | Spirit Cured Tobacco Company........-.++. . 13,475 
44.808 | Spalding ame ‘ , .... 345,003 | Stencil and producing the same, autographie. J. Tobacco, smoking, W. T. Gray & CO.........0.000008 13,467 
44,900 | Paper, combined feeder and cutter for toilet, H. Brodrick > gevene = 345.109 Wool and silk and wool black dress goods, R. C. 
H. Harrison . 815,062 | Stocking supporter, R. 8. Willard 3A4 B89 | ail tet ne wr aintialcen, se wi 13,477 
44.087 | Paper cutting dies, bed for, H. P. Fiske : Stopper. See Bottle stopper. | Yeast, fluid, wet, and dry, M. ‘Riley.. Siwsdnaenad 13,478 
444.016 | Paper, etc., machine for coating, J. Jordan.... 2 Stove or range, cooking, F. A. Magee.. ed ED 1 cee hiniaieensiin 
344,000) | Paper tying apparatus, J. 8. Shannon 341,9% | Stuffing box, E. H. Cole......... --+++ BM4816 | A printed copy of the specification and drawing of 
5,182 Paper with paraffine, coating, Howe & eowdien: 344,965 | Sugar, manufacturing, Reic hardt & Heyer eves 344,925 | any patent in the foregoing list, also of any patent 
Pen holders, cushion and guard for, 8. 8. Harman 844,961 | Surfacing and sizing machine, chain feed, L. P. | issued since 1864, will be furnished from this office for 2 
$45,018 | Perforating machine, K. B. & KE. B. Stimpson, Jr., Hoyt reteeeneeces . aA. aes | cents. In ordering please state the number and date 
Atos 145,189, 345,190 | Suspension device, C. J. Petersen... .......eeeeeeee of the patent desired, and remit to Munn & Co., 361 
45,104 | Permutation lock, J. H. & T. D. Morris 344.977 | Switch stand, H.C. Singiser........ .....sececeeeee Broadway, New York. We also furnish copies of patents 
Photouwraphie printing, proto negative film f for, | Table. See Folding table. Knockdown table. granted prior to 1866; but at increased cost, as the 
2 8.C. Duval... evdmnectenutessesedeens 845,220 | rth a extension, J. W. Potter......... specifications, not being printed, must be copied by 
5,205 | Piano pedal stool, H. Stretcher............. 345,005 | Tedder, A. G. Barton.........ceceeeeee ceceeeveeeeees | hand. 
45.174 | Pin. See Printing press gauge pin. | Tele ceca receiver, printing, ‘HL. Mahehen “epee f 5 | 
444,064 | Pin machine, safety, J. Jenkins... ab,144 | Telephone, 8. Bergmann........ Pe ee Pee Canadian Patents may now be obtained by the 
46,254 | Vin machine, safety, Jenkins & Gaylord 5 344,837 | Telepbone, A. M. Phelps aah se aa ee | inventors for any of the inventions named in the fore- 
845,004 | Pipe coupling, Kaylor & Pruse 545,146 | | Thermometer or like inetroment, J.T. Brayton... 345,106 going list, at a cost of $40 each. For full instruction 
44,919 | Pipe wrench, I. Morse ° sai,o78 | Thill coupling, J. A. Kneedler 345.148 | address Munn & Co., #1 Broadway, New York. Other 
Pipes, device for closing openings in, C. J. | Thrashers, combined band cutter and grain ‘feed- foreign anced may also be obtained. 
MASS Philitps é 845,073 | OF Bet Ch. GPO E s wccnc ces cvcverecseveveoccese a _ - _ 
345,120 | Planing and matching machine, C. F. Ritchel 944,867 | Till lock, J.C. F. W. Diestel.......... OM 
Planter and manure distributer, D. C. Bullard. 345,210 | ‘Time lock, EK. J. Woolley...... dvertisements. SS 
844,806 | Planter, seed, K. J. Wentz.............. 344,887 Tobacco, treating, G. Robinson eee bog | Inside Page, each insertion - - - 75 centen line. 
45,004 | Planter, seed, 1. A. Wesson maepiaie 345,198 | Tongue support, wagon, M, FE. Johnson............ ‘ Back Page, each insertion - - - $1.00 4 line. 
5,184 | Planters, check rower for corn, D, Reed.. M5176 Toy kitchen, M. Schaare The above are charges per agate line—about eight 
Viiers, cutting, BE. B. Crocker MAS | Transom lifter, C. F. Leopoid.... words per line. This notice shows the width of the line, 
: land is set in agate type Engravings may head adver- 
Plow, J. W. Barnett Transplanter, G. F. Carsley. tisements at the same rate per agate line, by measure- 
Piow, T. W. Boyle Transplanter, tobacco, M. Smith ment, as the letter press. Advertisements must be 
“44 | Plow, J. W. Carr Trap. See Animal trap. ee peti yey oh as early as Thursday morn- 
445,000 | Plow, A.C. McNeal Treadles, foot pad for machine, L. McKeogh...... 345,248 —_ 
144.876 | Plow, wang, P. Hansen Truck, hand, C. Walter reacted wanueor «.. 345,090 ‘ 
414,404 } Plow, suiky, F. T. Miller ME NL, scr cvigentnve Sebt¥ebntecestvoebedes 845,170 SEBASTIAN, Mi MAY & C0 Sis 
44,800 | Polishing machine, K. 8. Hollister r | Tug, shaft, J. Fischer. ..........cceceeeeeeeeeneeceeees $45,088 
415,004 | Portable tank, V. M. Backus............ . 344,962 | Tunnels, construction of, C. C. Gilman.............. 345,046 ——~ # & 
45.1% | Post. See Fence post Type matrices, machine for producing, O. Mergen- 
45,246 | Potato digger, W. J. Davis ... 845,082 SR canvaneencndteassieneanases . B44, IA | LATHE Power 
44,42) | Potato meal, making, C. Maull . $45,159 | Type writers, esc apement for, Baldrige & ‘Laser... 344,953 | Drill Presses, Chucks, Drills, 
Press. See Crupper press. Seal press. Type writing machine, V. F. Lake...... cccceses GUaee Dogs, and machinists’ and ama- 
345,220 | Pressure gauge, recording, F. A. Jones ceeeeee 045,061 | Upper, W. Hughes........0.ccececscecescerereecersees f $45,141 — outfits, F omy on ~— 
Printing case stands, attachment for, W. Vv. Tuf- Valve, F. Henneboehle.. ata Wei $ malied on application 
‘4,812 ford . 344,927 | Valve, W. Wade ; seu 2d 8t., Cacianatl, oO. ms 
. $44,885 | Printing machine, web perfecting cylinder, 'D. T. Valve, balanced at W. Jackson nea ag ae a cache 
115,068 Simpson 345,079 | Valve for engines, J. Thom Parlor Bed 
45.122 | Printing press guuge pin, F. L. Megill $45,066 | Valve mechanism “8 steam pumping engines, Ww. : The only Bae A Bed!! 
$44,967 | Propeller, screw, B. Dickinson , “ M4, HOM L. Shepard ee 44,998 99 up. The only ad- 
Protector and stiffener, 1. H. Westgate 345,190 | Valve, safety, G. W. Richardson. .344,862, 544,564 to 344.566 pension spring. 
. > , ’ ‘ , saenendi ‘ A. H. Andrews & Co. 
$15,149 | Pump, W. HL. Cloud.... Soe ceeeece 345,116 | Valve, steam-actuated, W. L. Saunders...... $44,991 195 Wabash Ave. Chicago, 19 Bond St. New York. 
Pump, double-acting, Northey....cccceces . 845,258 | Varnishing machine, J. D. Ehlers otbb05000 600 Ee 
Pump, lifting, H. Jones } Vaults, discharge pipe tor, J. Beard.. eT. 
Purse fastener, J. Menahan We ao vk conacageeebeverendcen: ous 345,179 
Quilting frame, J. KE. Wright................. Vehicle spring, W. Cole Sa aerne 845.118 | ms 
Rack. See Coat rack, Vehicle, two-wheeled, C. W. Noyes 344,851 | A fire-proof ingulatos of heat and sound. enone and 
$45,006 | Rail clearer, A. F. Priest Ventilator, W. M. Brinkerhoff 45,107 | price list free. U. 8. MINERAL WOOL CC 
Rail joint, M. G. Shindle Ventilator, C. Cluthe 5,197 22 CORTLANDT wPRERT. N.Y. 
liailway gate, J. A. Lidback Vise, work bench, J. C. Lynch 
344,818 | Railway rail chair, M. R. Perkins Wagon, buckboard, J. A. Burden.................... 
45,200) Kailway tie and chair, combined, I. F. Good Wagon running gear, J. H. Whiting 
$45,041 | Kailway track, 8. Hyman Wr OD STUN, Te. MENDED s oc cc csccccvccccscsves-e 
445,085 | Refrigerator, J Linsley Wall and celling, fireproof, J. Smith. 
Refrigerator, J. R. Pershall oe Wall decoration and other purposes, fabric for, T. 
Register. See Cash register. Fare register. rer ae 
344,805 | Regulator, See Gas regulator. Pressure regu- Watch case hinge, F Rapp cateaced 
lator Wate: anne Serta, W.. POWs .6ccccécccevsvceesece 
| Rein holder, check, R. BE. King............ 345,082 | Watch case spring, R. L. Stuff. Ey ee eeeres 
. B44 825 | Ring. See Napkin ring. Watch, stem winding and setting, C. Kistler 
Rock drill, C. O. Barlow $44,802 | Watch winding mechanism, H. F. Hambruch 
. 815,142 | Rock drill, 8. Ingerso te 314.906 | Watches, pendant stem for, FE. F. Heffernan TY Th 
_ | ae spied singe 8. Ingersoll ones Watches, ies setting and winding saiaeabols U NIDA I ERAL H AL L U CIN \ATIONS. wi 
‘ . 344,907 maper by Dr. W. A. Hammond, treating of the unilateral 
| Roller. See Barrel roller. Inking roller. | Soe, BM. Ts. TAR. cccccsccccdcose: cccoce ccocccvens 345,195 | ha ay + ( Sua — 
345,282 | Roofing, metal, A. W. Walter 345.089 | Water back, H. Engelbert..............ccccecseecees Suanen | See eres 4 > SUPPLEMENT. No. 23. Price 
814 we | Rope splice, W. H. Dodge | Water closet, W. H. Umpleby............-+--..,.. "344 884 a To be had at this ottice and from all news- 
45,021 | Rugs, frame for making, E. J. Cole »| Water elevator, C. M. Kimball . 344,911 
M4807 | Sad iron, A. De Laski 345,033 | Water gauge, safety, J. B. Little 345,156 NY PE nee een ~*~ 
45,126 | Sad iron, A. Schneider, Jr 345,190 | Water motor, J. H. Hagerty 244.980 Bridge Store Wo tt 
45,130 | Sad tron, self-heating, Dana & Furnall $45,123 | Waterworks, constructing, Bull & Hall 314,813 Frankfort Street, N. ¥. 
844,808 Saddle, harness, F.C. Kimball 345,237 Waterproofing fabrics, apparatus for, H.C. Spald- 
345,68 | Saddle, riding, F. A. Hake , 44,828 | ing 945,002 
45,202 | Safe and sieve, combined flour, F. A. Hovey 345,139 | Weathe rboarding | gauge, C. A. Summit 345,261 | 
| Sush holder, M. C. Hargrave 345,06 | Weather strip, W. H. Randle 344,921 | 
345,008 | Saw frame, H. L. Pratt A Wedge, rafting, W. J. Latchford 45,158 | 
45,020 | Saw swaging machine, M. Covel Well casing, oil, Miller & McConnell B44 840 
45,233 Saw table gauge, J. H. Palm 345,071 | Well drilling machine, W. C. Shear 245,181 | —— _ ~ + -— ton 
45,100 | Sawing machine, cireular, J. H. Palm 345,070 RE ee ee eee eee a mere ee 845,218 CC INSTRUCTION OF STA BLES. —_— A 
45.12 | Seale, weighing and peice J. R. Pitra... sugar | Wheel Olin & Coddington... .noevneeveevne SMA | ROPSE A ee We Wont tecanuine & model stable, Jost 
44.900 | Seal, metallic. C. L. Pond 45,173 | Wheel riveting machine, A. W. Grant.... 45.133 in SCIENTIFIC AMERICAN SUPPLEMENT. No. 463. 
345,24 | Seal press, J. HW. Hamilton 344.599 | Whiffletree hook, H. F. Bock 345.108 Price 10 cents. To be had at this office und from all 
45,100 | Secondary battery, A. L. De Virloy et al ... 45.1244 | Whip button, W. J. Morse . newsdealers. 
016 | Secondary battery or accumulator, Farbaky & | Whip core, Mullen & Noble, Jr ‘ 34.979) a 
844,062 | TS i AM! EE FT 344,967 | Wick for lamp burners, J. Wayland 345,091 
345,148 | Seed distributer, harrow, and roller, combined, T. } Winding and spooling machines, stop motion 
44,026 RK. Crane : ws. 945,214 mechanism for, W. Murray.... . 15,290 
M1561 | Seed, removing fiber from cotton, Dudley & Winding machines, bobbing eupporting ‘spindle 
345,007 SCOR en ecccecce erececoccces.ccsece SMA SEL aod bolster therefor for, H. & J. W. Collins.... 
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THE IMPROVED 


Rider Hot Air Pumping Engine 
For City or Country Residences, 
pg ele re 
Dustrated Catalogue “A.’ 


SAYER & C0. 37 Dey St, New York. 


INDUCTION AND CONDUCTION — 
4 paper by Willoughby ‘Smith, describing numerous in- 
te res ing experiments demonstrating the truth of Fara- 
day's theory and laws of induction and conduction. L- 
justrated W with 6 figures. Contained in SCIENTIFIC AmM- 
ERICAN SUPPLEMENT No. 485. Price l0 cents. To be 
had ut this office and from all newsdealers 


COPPER WIRE; 





HOW DR AWN. — AN 


interesting description of the process of drawing copper | 


yracticed at the celebrated works of Mouchel, at 


8 
pene oisthorel, and Tillieres, Wrance luustrated 
with Sonar ivings. Contained in BCIENTIFIC Amt: RICAN 
sriepLy VENT, No. 471. Price W cents. To be had at 


this office ead from all newsdealers. 





Address: The American Welting 
Machine Co., Hartford, Con 
New York Office, 237 Broadwa 





FIRE DAMP IN COAL MINES.—DE- 
cription of apparatus invented by H. G, C ‘arieton for in- 
dicating the presence of fire damp, with 6 figures. Con- 
tained in S(TE\TIFIC AMFRICAN SUPPLEMENT No. 
5 %. Price 10 cents. To be had at this office and from 
all newsdealers. 


EVOLUTION; THE LATEST  AD- 
yances »f the Doctrine of Evolution. By E.‘’. Cope and 
Ww. H. Ballou.—Present status of the theory. Mr. 
Darwin’s views. Beginnings of structures and origin of 
of means to ends. 


them, adapi*tion Every day pe 
nomena. Contained in SCIieNTIFIC AMERICAN 
PLEMENT, No. 5:27. Price 10 cents. To be had at this 


office and from ali newsdealers. 





MANUFACTURE 


A paper read before the Steel and Iron 


THE OF 
Cast Stee 
Institute by Henry Seebohm. A presentation of the 
facts connected with the oid-fashioned method of con- 
verting bar iron into steel and then melting tt in clay 
pots to form tngots of cast steel. Contained in ScTEzN- 
TIFIC AMENICAN SU’PLEMENT, No. 464. Price 10 
cents. To be had at this office and from all newsdeulers. 


PULLEY Ss. 


Order from our “Special List.’’ 


THE JOHN T. NOYE MFG Co., 
BUFFALO, WN. ¥. 


CRUCIBLE 


SANITARY EXAMINATION OF DRINK 
ing Water.—Ly Prof. BE. R. Ange!l. The odor of water 
and how to detect it. Tests and their app ications. 
Nitrates and Nitrites. Lead and iron. Test for lead. 


Tests for organic matter. A valuable paper. Contained 


in SCIENTIFIC AMERICAN SUPPLEWENT. No. 462, 
Price 10 cents. To be had at this office and from all 
newsdealers. 


SLATE ROOF COVERINGS.--BY JOHN 


Slater. Characteristics of good siate, sizes of slate, lay 
ing slate, Contained in *CIENTIFIC AMERICAN SUPPLE- 
MENT NO. 498, Price W cents. To be had at this 


office and from all newsdealers. 


FOREIGN PATENTS. 


Their Cost Reduced. 


The expenses attending the procuring of patents to 
most foreign countries having been considerably re- 
duced the obstacle of cost is no |onger in the way of a 
large proportion of our inventors patenting their inven- 
tions abroad 

CANADA,—The cost of a patent in Canada is even 
less than the cost of a United States patent. and the 
former includes the Provinces of Ontario, Quebec, 
Brunswick, Nova Scotia, British (olumbia, and 
toba 


New 
Mani- 


The number of our patentees who aval! themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

ENGLAND. 
torce on Jan. ist 
in Great Britain 


tent 


The new English law which went intc 
1885, enab es parties to secure patents 
on very moderate terms. ABritish pa- 
includes Engiand, Scotland, Wales, Ireland and the 
Channe Great Britain is the acknow edged 
financial and commercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
invention is like y to realize as much for the patentee 
as his United States patent produces for 
and the small cost now renders it possible 
for almost every patentee in this country to secure &@ pa- 
tent in Great Britain, where bis rights are as well pro- 
ted as in the United States. 
OTHER COUNTRIES. 


islands. 


in England 


him at hee 
f 


te 


-Patents are a'so obtained 


on very reasonable terms in France, Belgium, Germany, 
Austria, Russia, Italy, Spwin (the latter includes Cuba 
and all the other spanish Colonies), Brazil, British India, 


Australia, and the other British Co\onies. 
experience Of FORTY yeara nas enabled the 
THE SCIENTIFIC AMEKICAN to establish 
petent and trustworthy agencies in all the principal 
en countries, and it has always been their aim to 
© the business of the'r clients promptly and proper- 
ne and their interescs faithfully guarded. 
pamphlet containing a synopsis of the patent laws 
4!) countries, including the cost for each, and othe 


‘ lishers of 


mation useful to persons contemplating the pro- | 


ne of patents abroad, may be had on application to 
fice 


MUNN & (0,, Editors and Proorietors of THE Sct- os 


FIC AMERICAN, cordially invite all persons desiring 
nformation re ative to patents, or the registry of 
at their 
Examination of inventions, -con- 


marks. in this country or abroad,.to cal 
4) Broadway 


aon, and advice free. Inquiries by mail promptly 
abs wered 
Address, MUNN & CO.,, 
Publishers and Patent Solicitors, 
, 36) Broadway, New York. 


ANCH OFFICES: No. 622 and 6% F Btreet, 


EB Pacific 
“diag, tear 7th Street, Washington, D.C, 


NEW YORK BELTINC AND PACKING COMP’Y. 


The Oldest and largest Manutacturers of the Original 


SOLID VULOCANITH 


Emer WA7 heels. 


All ether kinds i ftatiens and Interior. Our name is stamped in ful) upon al) our 
standard BELTING, CKING, and HOSE. Address 


BS et Sa TORE BESLTInSy é& FACHIWG CoO. 
15 Park Row, opp. Astor House, New York 





Emery Wheel. Warehouse: 








oD. a maven. Dep'y Yeees Branches: 308 Chestnut St., Phila., 167 Lake St., Chicago, 22 Summer 8t., Boston. 
'SCIENTIFIC METHOD IN MECHAN-| ON SEWAGE DIS P< SAL BY PROF. 
ica] Engineering. A lecture by Prof. Coleman Sellers, | H Robinson. Sewage disposal on land. Sewage dis- 


posal by chemical treatment. Sewage disposal by dis- 
charge into river or sea Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 467. Price 0 cents. To 
be had at this office and from all newsdealers 


showing what part that systematic, scientific method 
sbould play in the most ordinary mechanical occupa- 
tions, Contained in SCIENTIFIC AMERICAN SUPI’LE- 
MENT, No. 5:23. Price 10 cents. To be had this office 
and from all newsdeaiers. 

PEST >7 


AND BLS 


H CHE 


Kolo ENGRAVING G: 


O7 PARK PLACE.NEW YORK 


| POLISHING FELTS. 


ALFRED DOiLGH, 


MANUFACTURER, 





i 4 0 tad 
ghee 


ADA 





MACHINERY AND EDUCATION.- 
lecture by Dr. R. W. Raymond, pointing out some —e 
—. analogies between the evoluti »n illustrated in the 





growth of navural forms in the visible world and the | 422 East 13th Street, NEW YORK. 
development and adaptation of the human mind and 

thought, as modified by environment and education. ae - — : - . 

Contained in SCIVNTIFIC AMERICAN SUPPLEMENT 'FUEL OF THE FUTURE.—BY 

| $25. Price 10 cents. To be had at this oficeand trom George Wardman. Historical notes on natural gas. 

a'l newsdealers. Duration of the supply of natural fa The economic 

- . cr ae uestion connected with ite use. Its advantages as a 

ETOP. q Colored Engraving of the uel. Contained in SCIENTIFIC AMERICAN BUPPLE 

Bia bes iy siden where “he fires MYNT, No. + Price 10 cents. To be bad at this 

lodge in N America was aa large ‘1- office and from al) newsdealers. 


dustrated Catalogue of Masonic some R... goods wre do 
bottom prices, Also offer of first-c 


— eee: scHOoO ENCINE 
Bewareof spurious works REDDING & to; ) ; - 7 
Mascale Publishers and bavalactarery 1 Broadway,New York, Rose Polytec nic Institute, FRING, ’ 


nce oR reo y pa - .000 income from endowment. Mechanical, Civil and 
PRE SE RV A I ION OF I IM BE R. —RE- trical Engineering. Drawing and Chemistry. Manu- 
port of the Com mittee of the American Socie % of Civil 
Pr 


= turing Shops. Send for Catalogue 
ngineers on the preservation of timber. esented dress C. A. WALDO, Vice President. 
June 2, Preserving processes, kyanizing, and 








1885, 


| results, burnettizing, creosoting, boucherie, decay of ‘ T43 yur Pa bd ' a . 
| timber. Selection oF preserving process, modes of ap- SWIM M I NG. DES( RI} I ION OF I HE 
plication Will it pay? Contained in SctIentTiFic | method of teaching swimming employed in France; 
AMERICAN SUPP! eMENT, Nos. 51:2, 513, 414, ana | With 6 illustrations Contained in SCIENTIFIC AMEKI- 
517. Price 10 cents each, or 40 cents for the series. To | CAN SUPPLEMENT, No . Price W cents. To be 

be had at this office and from all newsdealers. | had at this office and from al] newsdealers 
Vomplete outfits for Actual Worksnop 


Business. Kead what a customer says 

“ Considering its capacity and the ac- 
curateness of your No. 4 Lathe, | do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant l can turn steadily 


Fall treatise on ry 4 ved methods, — 


fel 
spre hth AMERICAN MES 00, 


THROUGH QUICKSAND. | 








SINKING 


A paper by H. W. Hughes, describing the Poetsch fora whole day and at night feel as 
pesos ss of staking through ulcksand by means of arti- little tired as if I had been walking 
cial freezing. ontained in SCIENTIFIC AMERICAN 


around.” Descriptive Catalogue and 
Price List Free. W.F.& JOHN BARNES 
Co. Address 19 Main St., Rockford, Ul 


OTTO CAS ENGINE. 


| GUARANTEED TO CONSUME re to 75 A NY OTHER GAS ENGINE 
| PER CENT. LESS GAS TH Per 
ss 


CeuLEICH BH Pan Rinne ll & CO., 


SUPP! EMENT, No. 468, Price 10 cents 
this office und from all newsdealers. 





To be had ta | 











4 « Machines Jarmans 
E A | N Patent. YORK MFG, 
cCo., York, Pa. 
| EE 
Cie MTSE AREA heASR ital EN:(DRAINAGE.—A_ SERIES OF VERY 
J iat the Rensselner Volytechnic | 

+" excellent directions for draining railways. roads, etc., 
Hantbeates Prey, WoW act he, lage enunciated as nm rire Amen 
The Register for 1886 contains a list of the aenausten for AN SUPI'LEMENT, No. 46%. Price 10 cents. To be 


had at this office and from all newsdealers 


PORTABLE BRIDGES DESCRIP 


| tion of a novel system of portable bridges devised by 


— course of 


b~ past 6) years, with an ogy 
Vib M M. “G REENE, Director. 


study, requireme De ex 


THE CONVERSION OF HEAT INTO! ™r. Alfred Cottren, of Naples. Llustrated with 14 en- 
useful work - A series of interesting lectures by Wm. | £7#¥ines ponteines in SCIENTIFIC AMBKICAN SUP 
| Anderson, Inst. C.E, presenting the modern views | "L®™ET, 466. l’rice 0 cents. To be had at this 
connected an the conversion of heat into useful | office and San all newsdealers. 

worke I. Laws of motion, the principles of work and | 


onerny. and the —~oe of impact. II. Theories : f o-cilla- 
tion and vibration. LL. Properties of gases and vapors. 
IV. Transfer of the invisib e molecular mvtion of heat, 
and its change into the coarser and apparent motion ot 
mechanical work. V. How the waste of heat in furnaces 


The only Real Treatise on the Subject. 


The Windmill as a Prime Mover. 


Comprehending everything of value relating to Wind 


BRAK E-HORSEPOWER | 
PHILADELPHIA and CHICAGO. | 






61 


NOVELTY ELECTRIC Co. 
EVERYTHING ELECTRICAL. 


Factory and Store, 5th and Locust Sts., Philadelphia. 


UARTZ AND ITS VARIETIES.—R) 

. 8. Beekman —With distribution of quartz, chemica 
composition varieties, naracteriatics (ommerctal 
usesand vaue. Contained in SCIENTIFIC AMPRICAN 
SUPPLEMENT No. 32S. !'rice 10 cents, To be had at this 
Office and from all newsdeaiers 





2t0o DH. I 





PMAEB TER E’S 


CAS ENCINE. 
ce’ Warranted equal to any in 
Power and Beonomy, and Superi- 

‘J or to all in Simplicity and Com- 

Impulse at 






pactnenss a an 

every Revolutk 
Hei L ‘A rHAM, 

Chicago Agent, 115 Monroe Street. 


Williams & Orton Mig. Ce., 
P. O. Box (48. RTERLING, ILL. 


DRY AIR REFRIGERATING MACHINE. 
Description of Hall's improved horizontal dry air refrig- 
erator, designed to deliver about 10.00 cubie feet of 
cold air per hour, when running at & speed of 100 revolu- 
tions per minute, and « apable of reducing the tempera. 
ture of W above to 3D below zero With five figures, 
| showing plan and side elevation of the apparstus. an 

} diagramea illustrative of ite performance. Contained in 
SCIENTIFIC AMERICAN BUPPLEMENT, No. 288, Price 
10 centa. To be had a this office and from ali news 
dealers. 


DVERTISERS should send te AP ihe il. 
Pr. HUBBARD €0., dae 
dictous Advertising ‘ur Ne aven, 
Conn., for a free copy ot Lac, Newa- 


papers. 


TESTS OF CEMEN' REPORT OF 
the committee on a uniform test for cement. Cement 
tests Fineness, checking or cracking feats recom- 
mended, mixing, ¢te., setting, sampling. sieves, moulda, 
machines, with figures Contained in SCIENTIFIC 
AMEKICAN BUPPLEMED No. 526. Price W cents, 
To be had at this office and from all newsdeaiers, 


WORKSHOP RECEIPTS. 


For the use of Manufacturers, Mechames, and Bcien- 
tific Amateurs, The bert late ‘collection published of 
such a wide variety of information 


a) @ 











Finest Seniks. Bookbinding; Candles Drawing 
Flectro-Metalluray; Engraving; Gilding; Japans; Pho 
| tography Pottery Varnishing, etc 4) pawes, with 
illustrations, e2.00 
SECOND Senies.—Induetrial Chemistry; Cements and 
Lutes; Contectionery, Kesences, and KMatracte; Dyeing, 
} Staining and Coloring; Gelatine, Glue, and Size luke; 
| Paper and raper Making; Pigments, Paint, and Paint 
ing, ete., 2.00 


THIRD SEKIES.— Alloya, Flectrice, Hnamels and Glazes, 


Glass, Gold, Iron, and Steel, Lacquers and Lacquering, 
Lead, Lubricanta Mercury, Nickel, Silver, Tin, ana 
dium, Zine, etc. 480 pages, 18) illustrations 2.00 


Waterproofing; Packing and tor 
and Preserving Leather Polishes; 
Cooling Alr and Water Pumps and Biphons; Deste- 
cating; Distilling; Kmulsifying; Evaporating; bilter- 
ing: Percolating and Macerating; Bleectrotyping; Ste- 
| Teuty ping Bookbinding Mtraw-plaiting usical In- 
struments; Clock and Watch Mending ee 


et« 4.00 


free to 


FOURTH SEKIES 
ing Kmbalming 


W” Send for « 


t ur cc 
any address 


mplete Catalogue of booka, 


WD” in ordering single volumes 
| tion the 


be particular to men- 


wanter 


MUNN & CO.,361 Broadway, 


on receipt of price 


Bent postpaid by 
New Yor 
| nethe 


P HON OCRAPHY 28) 00 tind 


W orks for self-ineatruction, by Benn Pitman and Jerome 
| B. Howard, for sale by all book Catalogue, al 
| phabet and illustrations sent free. Address 
PHONOGKAPHIC INSTITUTE, Cincinnati, 0, 


PERFECT 
NEWSPAPER FILE 


The Koch Patent File, for presevving newspepe 
magazines, and pamphiets. bas been revently improve 
od pries reduced ubscribers to the BCIENTIFIC AM. 
EHICAN and BCIENTIFIC AMERICAN BUPPLEMENT can be 
supplied for the low price of $1.50 by mati, or 61.25 at the 





office of this paper Heavy board sides; inscription 
|*“SOCIMNTIVFIC AMERICAN,” in gtit Necessary for 
every one who wishes to preserve Lo paper 

Address 


MUNN & CO., 


Publishers ScIrgeTIFIC AMERICAN 


is prevented by the Siemens regenerator. The principle mills, an ne, ee ye ao ~ 7 4 it hy] 
further illustrated. Cowper s oves. The gun as ® con- many fine illustrations y OLFF,} C on “ ’ . ; . . 
| verter of heat. VI. Heat en tr es sree Tilustrated. sulting Engineer. #vo, cloth $s a5 | EDUCATION O} rur, AMERICAN 
with 58 engravin rs. Contai ned in SCIENTIFIC AMERICAN Mailed prepaid on the receipt of the price. Address | Citizen.—A lecture by l'rof. Rh. HH. Thurets ® on the 
SUPPLEMENTS, Nos. is. “ 50 3. theme liow may we best aid in thore mighty socta 
Price 10 centa ‘ear b. be = . ; tee eee: MUNN & co., 361 Broadway, New York. movemente and thore tremendous yoliticen! changers 
had i ce 2 | . , . . , ‘ which mark the mighty progress of the race toward a 
at this office and from al! newsdealers PERFUMES A PAPER BY JACOB | better anda more prosperous futare ? Tomelned tn 
Jesson, describing various articles used in perfumery, | RCIe. TIFIC AMERICAN BUPrLEMENT, No, 574, l'rice 
and the mode of vreparing essences therefrom, stating | W cents. To ve had at this office and from all news 


the amount a4 cost of material required.and givin 

over thirty tormuas for handkerchief extracts, with 
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